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PREFACE. 



In the preparation of this volume, the ihformation in 
Cooley's "Cyclopaedia" has been supplemented from 
the latest publications, with tlie object of producing 
a handbook useful to all interested in Oils and 
Varnishes, and especially to analysts, pliarmacists, 
manufacturers, and technological students. The Editor 
desires to express his indebtedness to Mr. W. H. 
Bailey, of Salford, for his revision of the section 
dealing with the lubricating qualities of oils. 

J. C. 

London, AjprU 1886. 
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CHAPTER L 
CHEMISTST OF OILS. 

Oils ar6 a numerous class of bodies widely distributed in 
each of the three kingdoms of Nature. Under the term 
"oil" we include not only certain well-known liquid and 
solid compounds occurring in, or derived from, animals 
and plants, but also the rock oils or petroleums, peat oils, 
shale oils, and coal-tar oils. 

Oils from animal and vegetable sources have been known 
and used extensively from the earliest times, and springs of 
mineral oils have been known in several localities from time 
immemorial, but it is only recently that the last have 
acquired great general importance. 

When any oily body is dropped or spread upon paper, it 
produces a greasy stain. On warming, in the case of some 
oils, this stain entirely disappears, while in other cases, 
after the application of heat, the stain still remains. The 
former distil without decomposition ; the latter do not. By 
this difference of behaviour all oils may be divided into two 
classes, volatile and fixed, Th^ animal and vegetable king- 
doms each afford examples of both fixed and volatile oils, 
biit mineral oils are all volatile. 
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Nearly all the fixed oils, when exposed to the air, absorb 
oxygen I'apidly, and either gradually harden or become 
nauseous and rancid. From the former are selected the 
"drying" oils used by painters, and the latter are used as 
food, in cookery, and for machinery, lamps, ix. 

Some of the fixed oils, especially linseed, rape, and olive, 
oils, when absorbed by porous substances and thus freely 
exposed to the atmosphere, unite with oxygen so rapidly 
as to generate a considerable degree of heat. Hence paper, 
tow, cot ton- waste, wool, shoddy, hemp, straw, shavings, &c., 
if slightly soaked with such oils and left in a hoap, often 
spontaneously infiame. 

The specific gravity of oils fluctuates a little on either 
side that of water — ^fixed animal and vegetable oils in this 
respect varying from o'86o to 0*970 at 60** Fahr. (15*5° 
Cent.), volatile animal and vegetable oils from 0*847 ^^ 
1*096, and mineral oils from o'Soo to I'loo — ^water being 

I'OOO. 

I. Chemistry op the Fixed Oils (^Animal and Vegetable), 

Animal and vegetable oils and fats are salts of glycerin 
with organic acids, or, more accurately, are " mixtures of 
ethereal salts formed from glycerin and acids of the acetic 
and oleic series " (Armstrong). 

By " ethereal salt *' we understand a compound derived 
from the union of an organic base with either a mineral oxy- 
acid, or an organic acid. Thus common alcohol, an organic 
base, and acetic acid, an organic acid, produce an " ethereal 
salt " xsalled acetic etiier (ethylic acetate) thus : — 

CH,CO.OH + C,H,.OH = CH,CO(OC,H,) + OH, 

Acetic acid + Alcohol ■• Acetic ether + Water 
' It will help to make the chemical constitution of these 
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oils clear if we consider (1°) glycerin itself, the organic base, 
then (2**) the organic acids, and lastly (3°) glance at the 
manner in which we find them naturally united together in 
the oils. 

(i**) Glyoerin. — C3H5(OH)5. — Pure glycerin is a colour- 
less, viscid liquid of specific gravity 1*27 or 1*28. Its taste 
is intensely sweet, and it is miscible in all proportions with 
water. It is unf ermentable, and has no action on vegetable 
colours. In presence of aqueous vapour, under pressure in 
air, and in vacuo, it can be distilled, but it decomposes when 
heated in air at the ordinary pressure, with production of 
acroU^n, which has a well-known peculiarly penetrating 
odour. It boik in vacuo at 179*5° (^•)* ^* ^ represented 

(OH 
by the formula given above, or thus : C H, < OH ; and is 

"(oh 

classed as a tri-hydric, tri-atomic, or tri-vaient alcohol 
According to Werner,* commercial glycerin may be made to 
crystallize by passing a few bubbles of chlorine into it. 
When acted on slowly by dilute nitric acid, it is converted 
into gjyceric or glycerinic acid, thus : — 

C.H.(OH). + O, = C,H.O(OH), + 011, 

Glycerin + Oxygen = Glyceric acid + "Water 

H, being exchanged for 0. Glyceric acid thus stands in 
the same relation to glycerin that acetic acid does to 
ordinary ethyl alcohol. 

If the nitric acid employed be concentrated, instead of 
dilute, another compound called glyceric trinitrate (fcri- 
nitrin, trinitroglycerin, or nitroglycerin) is formed. This 
consists of glycerin with 3 atoms of H replaced by NO^, 
thus: — 



"Zcitschr. f. Clicm." [2] iv. 413. 
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Glfcerin NitTDgljceria 

Nitroglycerin is thus an ethereal salt formed by uiiion of 
glycerin with a mineral ozyacid. It explodes violently od 
percussion, but it may be rendered Qon-cxplosive by 
mixture, or dilution, with ordinary wood spirit, and when 
required for use may afterwards be recovered by adding 
wat«r to the misture, whereby the nitroglycerin is pre- 
cipitated. When mixed in the proportion of 75 parts to 25 
parts of an infusorial earth known as " Kieselghur," it 
forms Nobel's dynamite. 

(3°) The following are the most important organic acids 
met with inoilsandfats, and belong either (a) to the acetic or 
fatty series of the general formula CnH„ ^. ,,CO{OH), or (S) 
to the acrylic or oleic aeriea having the general formula^ 
C„H„_,.CO(OH). 

(a) Acetic or C„H,„^.,.CO(OH) Stries. 
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0) Aci-ylic or C„H,„.i.CO(OH) Series. 



Name. Fonnola. 


Nome. 


Formula. 


Oleic acid 
ElHidic ,, 
Linoleic „ 
Ilicinoleic,, 


C„H-.. rO(OH) 
C„H„ . CO(OH) 


Doeglic acid 
Brassic or 
Erucic „ 





Butyric Aoid. — Syn. Tetrylic acid, Cj,H..CO(OH). — 
This ax5id was first obtained by Chevreul in the course of 
his elaborate investigations on oils. It occurs in combina- 
tion with glycerin in butter ; in the free state in juice of 
flesh, in sweat, and in many animal secretions. It may be 
prepared by fermentation of sugar with putrid cheese. It 
is a thin, colourless liquid, of pungent, rancid odour and 
sour taste. It is miscible in all proportions with alcohol, 
ether, and cold water. Its specific gravity is 0*958 at 57*2* 
F. (14' C.). 

Valeric Aoid. — Syn, Pentylic acid, C^Hj.CO(OH).— 
There are four isomeric acids of this name. The ordinary 
valeric or valerianic acid occurs in valerian and angelica 
roots, and in the berries and bark of Guelder rose ( Vihumimi 
epulis). It has an odour like decayed cheese. It has 
specific gravity of 0*947 at 32° F. (0° C). 

Gaproic Acid — Syn. Hexylic acid, CgHjj.CO(OH) — 
eidsts, in combination, in butter-fat and cocoa-nut oil, and, 
in the free state, in perspiration. It also occurs together 
with butyric and valeric acids in the flowers of Satyrium 
hirdnum, which have the odour of bugs. It is a colourless, 
oily liquid, with a feeble odour. It is soluble in alcohol, 
ether, and hoUing water. Its specific gravity is 0*938. 

(Enantliylic Acid. — Syn. Heptylic acid, C6H,3C0(0H). 
— Met with in castor oil. It is an oily liquid, of specific 
gravity 0*9345 at 32** F. (o** C). 
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Caprylio Acid — Syn. Octylic acid, C,IIi5.C0(0H) — 
occurs in butter, cocoa-nut oil, fusel oil, and putrid yeast. 
It has a strong odour of sweat. Its specific gravity is 
0*91 1. It is difficultly soluble even in hoUing water, from 
which it crystallizes in needles or plates easily soluble in 
alcohol and benzene. 

Felargonio Acid — Syn, Nonylic acid, CgHjy.CO(OH) — 
exists ready formed in leaves of the geranium i^Pelargoniuin 
roseum). Its odour is somewhat disagreeable. Its specific 
gravity is 0*9065 at 17° C. (62*6° F.). 

Capric Aoid. — Syn. Decylic acid, CjHj^.CO(OH). — 
Called also rutic acid. like caprylic, this acid is present in 
butter, cocoa-nut oil, fusel oil, and in all fats which contain 
caproic and caprylic adids. It has a faint, goat-Hke smell. 
It is sparingly soluble even in hot water, but soluble in 
alcohol and ether. With butyric, caproic, and caprylic, it 
forms the four chief volatile acids of butter-fat. 

Cocinic Acid. — Syn. Coco-stearic ACiD,Cj^Hgj.CO(OH). 
*— Bromeis* obtained from cocoa-nut fat an inodorous fatty 
acid which melted at 35° C, and distilled without decom- 
position. It was also separated by St. Eyre from cocoa-nut 
oil, and has since been separated from spermaceti by Heintz, 
from Chaulmoogra oil by Naylor and Mass, and from the 
fat extracted from the nuts of the California bay-tree by 
SiiiLLMAN and O'Neill, who called it umhelluUc acid,f It 
is considered that all these are cocinic acid. 

Laurie Acid—C,jH,3.C0(0H)— occurs in the berries of 
the bay-tree (Laurus nohilis), in cocoa-nut oil, spermaceti, 
and other fats. Insoluble in water. Crystallizes from 
alcohol and ether in white silky needles, melting at 110-5'" 
1'. (43-6° C.). 



* " Ann. CIi. Pharni." xxxv. 277- 
t "J. Soc. Chcm. Ind." 1883, 57- 
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MyriBtio Acid— Cj3H,,.C0(0H)— can be obtained by 
saponification from the white solid portion of the expressed 
oil of nutmegs, which is insoluble in cold alcohol. Combined 
with glycerin, it forms the chief part of muscat fat (the fat 
of the fruit of Myristica moacluita), and is especially abun- 
dant in dika-bread (the fruit of an African tree, Mangi/era 
gahon&nsia). In small quantity it is also present in butter, 
cocoa-nut oil, and spermaceti. It is soluble in alcohol, but 
insoluble in water and ether. It crystallizes in shining 
laminae. 

Palmitic Acid— Cj5H3j.CO(OH) — ^is a constituent of 
nearly all animal and vegetable fats. In solid animal .fats it 
occurs chiefly with stearic acid, whilst in vegetable oils it is 
chiefly associated with oleic acid. Palm oil contains it in 
large quantity. It is a colourless, odourless, and tasteless 
solid, insoluble in water, cold or hot, but soluble in alcohol 
and ether, yielding acid solutions. It crystallizes in tufts^ 
of slender needles. It may be distilled almost without 
change. 

Margario Acid— CigH33.CO(OH) — resembles stearic acid 
very closely. It is, however, more soluble in alcohol, and 
has a lower melting point (see table, p. 4). The researches 
of Heintz have thrown doubts on its existence naturally. 
Heintz considers it as a mixture of stearic acid with lower 
acids of the series, chiefly palmitic. It can, however, bo 
prepared artificially by displacing the OH group in cetylic 
alcohol (C,eH33.0H) by CO(OH).* 

Stearic Acid — Cj,H35.CO(OH)— is now an article of 
commerce. When pure, it crystallizes in milk-white needles, 
which are soluble in ether and in cold alcohol. The com- 
mercial acid, which contains also some palmitic acid, is made 
into '' stearin" candles. It is present in most fats, but in 

• •Togg. Ann." cii. 272. 



9 OILS AND VARNISHES. 

largest quantity in beef and mutton suet. It expands very 
much when heated, especially at its melting point. 

Arachidio Aoid — OjjH,^.CO(OH) — occurs in oil of earth- 
nut {Arajchia hypogcea). Crystallizes from alcohol in small 
bright scales, melting at 167** F. (75° C). 

Behenic Aoid — C,iH^3.C0(0H)— is met with in ben oil, 
obtained from fruit of Moringa. It is crystalline, and melts 
at i68-8° F. (76'* C). 

Cerotic Acid — C^Hg5.C0(OH) — ^is the largest constitu- 
ent of that portion of bees'-wax which is soluble in boiling 
alcohol, and occurs also largely in Chinese wax. It may be 
distilled unchanged. It is a white, crystallizable substance, 
soluble in 16 parts of boiling alcohol. It greatly resembles 
white wax, of which, indeed, it forms from 70 to 80 per cent. 
It is sometimes called cerin, 

Melissic Acid — C^j^H^ j.CO(OH) — occurring in bees'-wax, 
can be obtained by heating myricylic alcohol with potash- 
lime. It closely resembles cerotic acid, but melts at 192° F. 
(89** C). 

Oleic AQid.—Syn, Elaic acid, C„H33.C0(0H).— This 
acid is very widely distributed, being present in most natural 
fats and fixed ** non-drying " oils. It constitutes about 30 
per cent, of butter-fat. Almond, olive, and whale oils are 
especially rich in it. It was discovered by Chevreul in t 8 i i , 
and its formula established by Gottlieb in 1846. It is a 
tasteless, colourless, odourless, oily acid, insoluble in water, 
but soluble in alcohol, ether, and oil. Commercially it is 
prepared from the crude acid obtained in the purification of 
stearic acid, forming an important secondary product of that 
operation. It crystallizes from alcohol in white needles, 
melting at 57*2° F. (14' C.) and solidifying at 39-2° F. 
(4° C). It volatilizes in vacuo without decomposition. Cold 
concentrated sulphuric acid dissolves it undecomposed. 

Perfectly pure oleic acid may be obtained as follows :— 
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1. By saponifying olein« 

2. Pure almond or olive oil soap is decomposed by a dilute 
acid, and the resulting oily acid is digested in a water bath 
•with half its weigiit of Utharge (in very fine powder) for 
some hours, constantly stimng ; the mixture is then agitated 
"with twice its volume of ether in a close vessel, and in twenty- 
four houi*s the clear ethereal solution is decanted, and decom- 
posed with dilute hydrochloric acid ; the oleic acid separates, 
«nd the ether mixed with it is expelled by evaporation. To 
Tender it colourless, the acid is again saponified with caustic 
soda, and the soap thus retained is repeatedly dissolved in 
a. solution of soda, and as often separated by adding common 
salt ; this soap is, lastly, decomposed by dilute hydrochloric 
acid, as before. « 

3. (H. N. Eraser, pharmacist.) Oil of cotton seeds 
^" winter oil "), deprived of mast of its stearin by chilling 
and pressure, is first saponified with potassa, using a slight 
excess of the base. The soap is then treated with tartaric 
acid, or any other acid which will make a soluble salt with 
potassa, until the base is completely neutralized ; the residue 
is washed until a mass is left about the consistence and 
colour of cerate, free from any of the salt ; this is heated 
for several hours with nearly its weight of litharge, and 
three or four times its bulk of water ; the resulting compound 
is shaken up while yet wann with ether, and allowed to 
-stand until all the soluble matter separates. 

This separates the stearate, and leaves a nearly pure 
oleate of lead. The clear hquor is decanted and briskly 
shaken with dilute muriatic acid for a few minutes to pre- 
cipitate all the chloride of lead, the lighter liquid washed to 
remove traces of muriatic acid and filtered ; the filtrate 
heated slowly in a water bath, and the ether distilled until 
the residue ceases to have an ethereal odour. The product 
is about. 50 per cent, of the bulk of the oil. 
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Crude oleic acid may be purified as follows : — Expose it 
repeatedly to a temperature of about 45° F., and express* 
the liquid portion. With this mix an equal bulk of solution, 
of sulphurous acid, place the mixture in the light, and shake 
it frequently until no more colour is discharged. After 
separation, the oleic acid is to be washed repeatedly with cold 
distilled water, and put into bottles, which should be kept- 
filled up and in a cool place. 

Elaidic Acid.— C^Hjj.COCOH).— When nitrous anhy- 
dride (NjO,) or nitrous acid (HNOj)is passed into liquid oleic 
acid, the latter is converted into elaidic acid, a solid compound 
isomeric with oleic acid. It is a crystalline body, melting at 
about 113° F. (45** C). When nitrous acid acts on olein, or 
an oil containing olein (t.e., glycerin in combination with oleic 
acid), instead of elaidic acid, the solid product is called elaidin 
(i.6., glycerin in combination with elaidic acid). Almond,, 
olive, and castor oils thus yield a large proportion of elaidin,. 
but the "drying oils," such as those of linseed, poppy, walnuts,. 
&c., refuse to solidify. Elaidic acid is a far more stable body 
than oleic acid, and may be distilled in air in a great 
measure unchanged. 

Kicinoleic Acid — Syn. Hydroxyoleic acid, CjgTTj^O^^ 
—has not been thoroughly studied. It is said to be the 
essential constituent of castor oil, and to stand in near 
relationship to oleic acid. 

Linoleic Acid is supposed oy some to be the character- 
istic acid in union with glycerin in the " drying oils," hemp, 
linseed, poppy, &c., and has received the formula CigHj^Oj. 
Its specific gravity is 0*9206 at 14° C. 

Doeglio Acid. — C^^Hj^Og. — This is very similar to oleic 
acid. ScHARLiNG states that he has found it in the oil of 
the bottle-nosed whale (doegling), and that it forms an 
ethereal salt analogous to spermaceti. 

Brassio Acid. — Syn. Erucic acid, C„H^,0,. — This 
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occurs in combination in rape or colza oil and in oil of 
mustard seed. It crystallizes in thin white needles, melt- 
ing at about 91* F. (33-34° C), Nitrous anhydride (N^O,) 
is without action on it. 

(3**) When glycerin is combined with any of the fore- 
going acidsy the resulting compound is called a glyceridey 
but there is no oil or fat known which is made up of 
glycerin in union with one only of these acids. An oil or 
fat generally consists of glycerides containing several of the 
members of the above series of acids. The glyeeride con- 
taining palmitic acid is called palmitin, that containing 
stearic acid is called stearin. Glycerin and oleic acid form 
olein, and glycerin and butyric acid form hutyrin. Such' 
combinations may be effected experimentally by heating 
glycerin with the organic acid in closed vessels. The pro- 
portions in which they unite under this treatment vary 
according to the original proportions of the mixture operated 
upon, the temperature employed, and the length of time^ 
during which the heat is applied. We are indebted to M.- 
Bebthelot for much information on this subject. He has 
succeeded in combining glycerin with a great number of 
acids, and has produced artificially many compounds — some 
analogous to natural fats, others chemically identical with 
them. Thus, to take one example out of many, M. Berthelot* 
has produced three compounds of glycerin with palmitic acid^ 
as follows : — 

( OH ( 0(C,.U,/)) 

(a) C,II, OH + C,,H„.C0(OH) = C,H, j OH +0n. 



Clyccrin Palmitic add Monopalmitin Water 

I OH ( OfC,.H„0) 

(/D) c,n, j OH + 2C„n„.co(on) -C.H. j o(c,.h„o) + 201L, 



»^ s. 



Glycerin Palmitic acid Dipalmitin Water 
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(OH (0(C,^„0) 

X OH + 3C,.H,.C0(0U)-C,hJ 0(C,.H„0). 

(OH ( 0(C,.H„0) 



Tripalmitin Water 

Similarly we may have mono-, di-, and tri- stearin, &c. 
Katurally we only find tripalmitin, tristearin, triolein, &c., 
the mono- and di- compounds being all artificial. It has been 
usual to consider oils as mixtures of these ethereal salts, but 
the researches on butter of Dr. James Bell, F.R.S., of the 
Government Laboratory, Somerset House, tend to show 
that their nature is by no means so simple. In ** The 
Analysis and Adulteration of Foods," part ii, p. 44, Dr. 
Bell says : " As butter-fat contains several members of the 
fatty acid series, it is not unreasonable to expect that in the 
same molecule there would be found, not three combining 
quantities of the same acid, but possibly three different acids^ 
forming a triacid compound as follows : — 

Oleic acid \ 
Palmitic acid > Glycerin. 
Butyric acid ) 

When ordinary animal fat is melted and mixed with butyrin 
or tributyrate of glycerin, (Q^fi^Q^fi^, the latter com- 
pound is entirely removed by treatment with warm alcohol, 
and the animal fat is recovered in practically the same con- 
dition as before the admixture. When, however, butter-fat 
is treated with hot alcohol, from 2 to 3 per cent, only of its 
weight is dissolved. This does not consist, as might be sup- 
posed, of compounds of glycerin with butyric and caproic 
acids, but of a fat which is liquid at 60° F. (iS'S*' C), and 
yields on saponification from 13 to 14 per cent, of soluble 
fatty acids and from 79 to 80 per cent, of insoluble fatty 
acids. The low melting point of the extracted fat does not 
jBjA&e from an increased proportion of oleic acid, as the in- 
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lolable acids obtained after saponification have a higher 
melting point than the mixed insoluble acids obtained from 
Uie bntter-fat. These results closely agree with a com- 
poand of the following composition :^ 

C..H.,0lc,H.0,, 
C,H,0 j 

that is, oleo-palmito-butyrate of glycerin." 

n. CiiEViSTBY OF THE YoLATiLE OiLS (Vegetable and 

Mineral), 

None of these oils can be termed " fats." Their chemical 
composition is quite different from that of the '* fixed " oils 
, or fats. 

(i°) Vegetable Oils. — ^The volatile oils obtained from 
plants are variously designated as essential oils, essences^, 
eiherefd oUs, distilled oils. They chiefly consist of carbon 
and hydrogen, and are chemically classed as hydrocarbons 
of the CnB[^_^ series^ or terpenes, n atoms of carbon being 
associated with 2^^^ atoms of hydrogen. The oils of this 
class best known have all the composition of common oil of 
turpentine, or C,^,H,g. Besides carbon and hydrogen, how- 
ever, there are present in these substances varying, but 
smaller, proportions of oxygen, nitrogen, and suljihur. 
Many of the compounds containing oxygen are solids dis- 
solved in the oil, and often separating therefrom in a 
(Crystalline form. Such solid portions are oftou called 
stearoptenes, and are represented by such forin\ila) as 
Cj^HjP, C,,HjjO, C,,H„0. The fluid portion of an oil 
yielding a stearoptene is called ekeoptene. 

These oils thus are, chemically, divisible into three classes, 
containing 

(a) Carbon and hydrogen only; 
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(/3) Carbon and hydrogen + oxygen ; 

(y) Carbon and hydrogen + sulphur or nitrogen. 

(2'') Mineral Oils. — Like the vegetable volatile oils, these 
are composed of carbon and hydrogen. Chemically they 
iire classed as hydrocarbons of the CnH,„+, or marsh>gaK ' \ 
series^ and, from a well-known and important member of the 
series, are also generically known as 'paraffins^ a term which 
was proposed for these bodies by Mr. Watts to indicate the 
.chemical indifference which characterizes the entire group.* 
They are fully saturated compounds, and hence have no 
tendency to enter into combination with any other sub- 
stances. At ordinary temperatures they are scarcely affected 
by strong acids, such as fuming nitric or concentrated sul- 
phuric acids. Shale oils contain also hydrocarbons of the 
-ethylene series, having the general formula CnHj„. 

Sources. — In plants, oily substances are met with chiefly 
in the seed, more rarely in the bark, root, or other parts. 
It is only in the olive that oil is found in the fleshy integu- 
ment of the fruit. In seeds it does not occur in the plumule 
or radicle, but only in that part from which the cotyledons 
arise. The seeds of plants belonging to the natural order 
CrucifercB are the richest of all in oil, and next in oil-pro- 
ducing value are plants belonging to the natural orders 
DrupacecBf Amentacece, and Solanea\ 

In animals, oil or fat occurs in the cellular tissue between 
the skin and flesh, among the fibres of muscle, in the mem- 
brane covering the intestines, and in the region of the 
kidneys. Butter-fat occurs naturally as an oil in the milk 
of the mammalia. In the whale the fat known as sperma- 
ceti is found in a bony cavity in the head. 

The mineral oils, petroleums, rock oils, or naphthas are 
jnet with ready formed in certain geological strata in many 



* Para{Bn=^aj*M»i, little, aDil affinis, related to. 
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parts of the world, while peat oils, shale oils, and coal-tar 
oils are obtained artificially by the distillation of peat, 
bituminous shales, and coal-tar respectively. 

In considering these various substances it will be con- 
venient to arrange them in three classes, according to their 
origin : — I. Animal oils ; II. Vegetable oils ; III. Mineral 
oils. 



CHAPTER 11. 
ANIMAL OILS. 

{a) fixed ; {h) volatile, 

TJndee this head we have three natural divisions accord- 
ing to the origin of the oil : — 

A. Animal oils (proper). 

B. Fish oils. 

C. Insect oils. 

A. Animal Oils. 

The most important, or interesting, fixed and volatile 
animal oils are the following :— 

(a) Fixed Animal Oils. 

Batter-fat. — This is the oily portion of the milk of 
mammals, but the name butter is generally restricted to 
that obtained from the milk of the cow. 

The method of extracting butter from the liquid in which 
it naturally occurs varies in different countries, but the 
object is always to cause the coalescence of the fat globules, 
and this is effected by the simple operation of churning. 
The chief objects to be attended to in this operation are 
the maintenance of a proper temperature — about 60° F. 
(1 5*5° C.) in summer and 65' F. (18-3° C.) in winter — and a 
-certain degree of exposure to the air. Extreme cleanliness 
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must also be observed, the chum and other vessels employed 
being well scalded with hot water. When the butter is 
'' come," it should be put into a fresh-scalded pan, or tub, 
which has been standing in cold water, cold water poured 
on it, and, after it has acquired some hardness, it should be 
well beaten with a flat board, until not the least taste of the 
butter-milk remains, and the water, which must be often 
changed, becomes quite colourless and tasteless. It may 
then be flavoured with a little salt. 

It must be remembered that butter is not pure butter-fat, 
but consists of a mixture of water, curd, and salt, with from 
78 to 90 per cent, of butter-fat. The water, curd, and salt 
may be separated by heating ; the melted butter-fat soon 
rises, and may be removed from the underlying strata of 
curd and water. When so freed from impurities, butter-fat 
may be kept good for a considerable time, if air be excluded. 
It does not fall within the scope of this volume to treat fully 
of the analysis and adulteration of butter, occupying as this 
article does so important a place among foods. In several 
recent works on Food, <bc., these subjects have been dealt 
with in a very exhaustive manner, and to these the reader 
who desires minute information on the subject is referred. 
It will be sufficient here to notice that the specific gravity 
of butter-fat, at the temperature of 100° F. (377* C), varies 
from about 0*910 to 0*914, and, as first pointed out by Dr. 
James Bell, since the specific gravities of the ordinary 
animal fats, at the same temperature, do not rise above 
0*904, we have, in this difference, a ready means of deter- 
mining the purity, or otherwise, of butter-fat. The melting 
point of the fat varies from 85° F. to 92° F. Methods for 
ascertaining the melting point of this and other fats, and 
for determining the proportions of the fatty acids, are de- 
scribed in a subsequent chapter. 

Butterine. — Syn, Bosch, Oleomargarine, Artificial 
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BuTTEB.-^The manufacture of artificial butter has of recent 
years assumed great dimensions, more especially in America 
and on the Continent. The following are the outlines of 
the process adopted in this industry in the United States : — 

Beef suet, carefully picked so as to remove objectionable 
pieces, is thoroughly washed in warm and afterwards in 
cold water. Having been drained, and broken upi into 
small fragments, it is placed in a melting pan, either steam 
jacketed or with a steam coil inside, and heated to a tem- 
perature not exceeding 120® F. (49" C). The fat is after- 
wards drawn off, allowed to cool slowly, so as to permit the 
separation of stearin, down to the temperature of 70® F, 
(2 1° C. ). At this temperature it is kept for twelve hours, or 
even longer, till a distinct granulation is noticed. The 
semi-solid fat is subjected to pressure between cloths ; the 
solid portion, or stearin, is available for candle-making, and 
the liquid portion, consisting of olein and margarine, or 
oleomargarine, is collected for use in the manufacture of 
butterine. The oil so obtained is about half the quantity 
of the fat originally taken. It is too limpid for use in 
this state, and accordingly is mixed with milk, <kc., in 
the proportion usually of 20 lb. oleomargarine, 8 pints of 
milk, 6 pints of water, and a small quantity of annatto, 
carbonate of soda, and salt. This mixture, at a tempera- 
ture of 70* F. (21® C), is run upon ice, so as to sud- 
denly cool it. It is then ready for packing. Some of 
the oleomargarine is sent to other localities in America 
or to Europe, either to add to genuine butter or to make 
butterine. It is stated that about 6,000,000 lb. of the 
oil are annually exported from New York. 

The specific gravity of oleomargarine at 100° F. (37*8®C.) 
has been found to vary from '90 1 to about '904, and its 
melting point from 78"* F. to 82* F. Admixture with 
genuine butter is easily detected by the specific gravity test of 
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Dr. Bell, referred to under Butter-fat, and bj detemuning 
the percentage- of fixed and volatile acids, but, for the 
reason already mentioned under Butter, we do not here 
enter into details on this subject. 

Iiard and Lard Oil. — Lard is the fat of the pig melted 
^7 A gentle heat, and strained through flannel or a hair 
sieve. Good lard is white, and contains no water or other 
foreign matter, with the exception of a little salt when not 
intended for medical purposes. 

According to Dr. J. Bell the specific gravity of lard at 
100° F. varies from 0-90371 to 0-90483, the melting point 
from 108^ to 1 14^ F., the percentage of fixed acids from 95*62 
to 95*93, and the percentage of moisture from 0-17 to 0*35. 

Lard is said to be often adulterated— generally with 
water, but sometimes also, it is alleged, with starch, alum, 
lime, and carbonate of soda. The presence of water will 
be indicated by bubbles in the melted specimen, and its 
quantity can readily be determined by noting the loss of 
weight occurring on drying a known quantity in a water- 
oven. Lard free from all the other adulterants mentioned 
will be found quite clear when melted ; if any sample 
appears opaque on heating, some foreign substance will 
probably be detected on further examination. 

" Lard oil " is obtained when lard is subjected to great 
pressure in the cold. It consists chiefly of olein. It is 
said to be superior to olive oil for greasing wool, and, from 
its low price, is largely employed. Large quantities of this 
oil are made in the United States, the annual production 
being about 9,000,000 gallons. 

Neat's-foot Oil. — Syn. Nerve oil, Trotter oil. — Pre- 
pared from the feet of oxen, which are obtained from the 
slaughter-houses. The feet are first soaked in cold water, 
to remove blood ; then the sinews are removed, and the 
lioofs are boiled for two or three hours. A certain quantity 
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of oil is theii separated, but it is not of the best quality^ 
The hoofs, after this oil has been taken off, are re-boiled in 
fresh water, and a further quantity of oil is then obtained. 
This is the first quality. 

Some samples of the oil are colourless, but it is usually of 
a yellowish tint. Its specific gravity varies from about 
0-915 to 0-9178 at 60'' F. (15-5'' C). It does not congeal 
till cooled below 32° F. (0° C), and, as it is not liable to 
rancidity, it is in great repute as a lubricant, more especially 
for machinery exposed to low temperatures. It is also used 
to soften leather and to clean fire-arms. Neat's-foot oil 
is very liable to adulteration, horse oil, lard oil, bone oil, 
and fish oils being often, it is said, employed for this, 
purpose. 

Tallow and Tallow Oil.—" Tallow " is the name given, 
to the fat separated from the membranes enclosing it in the 
" suet " or solid fat as obtained from oxen, sheep, and other 
ruminants. The process by which this separation is accom- 
plished is called " rendering," and is as follows : — 

The suet is exposed, usually in an open copper, to a. 
temperature high enough to liquefy the fat and tear asunder 
the cells containing it. To assist the operation the fat is 
divided into small pieces so as to allow the more uniform, 
influence of the heat. The membranous matters collect at 
the top. These are removed and pressed so as to free them 
from oiL The solid matters — now called greaves, or crack- 
lings, from their crispy nature — form flat cakes, and are 
sold as food for dogs, manure, or for use in the manufacture 
of ferrocyanide of potash. The melted fat is passed through 
a sieve into another copper, and washed with boiling water. 
The impurities settle down with the water, and the fat is 
drawn off into tubs and allowed to cool. Another plan is to 
keep the tallow melted for some time with about 2 per cent. 
of dilute sulphuric acid, employing constant agitation, and. 
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allowing the whole to cool slowly ; then to re-molt the cake 
with a large quantity of hot water, and wash well. Another 
method is to blow steam through the melted fat. Some 
persons add a little nitre to the melted fat^ and afterwards 
a little dilute nitric or sulphuric acid^ or a solution of 
bLsulphate of potash. . 

The quality of tallow varies according to the food of the 

cattle and other circumstances, and the superiority of 

Bussian tallow is attributed to the fact that the food of the 

iminials, for eight months of the year in that country, is dry 

fodder. There are several kinds of tallow met with in the 

market, the best being Bussian, "beef," and "mutton.'* 

Inferior kinds are "town tallow," "melted stuff," and 

"rough stuff," which are chiefly utilized in soap-making.* 

There is not so great a demand as formerly for Bussian 

tallow, which seems now being, to some extent, displaced by 

the article from America and New Zealand. 

The best qualities are whitish in colour, but generally 
tallow has more or less of a yellowish tint. It should be 
practically free from water and mineral matters. Its 
melting point ranges from 115° F. to 121" F. If lower than 
this, the presence of a fat of a lower degree of hardness, 
such as " bone fat," may be suspected. It is often important 
to know the percentage of free acid in tallow. The method 
for ascertaining this will he found in Chapter IX. 

Chemically, tallow consists chiefly of stearin, palmitin, 
and olein, the stearin predominating, but varying in 
proportion with the species of animal, and according to age 
and food. Hence mutton and deer tallow is mostly harder, 
and has a higher melting point than beef tallow. 

If tallow is too dark coloured, it may be bleached either 

j^ - - 1 ^ — 

* P.T.C. is an abbreviation used in the tallow trade for jTTtmtf ^e2fe2<^ 
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by exposure to light and air or by chemical reagents^ as, for 
instance, by heating loo parts of tallow with — 

Sulphuric acid • . i part 

Hed chromate of potash • | ?» 
or 200 parts of tallow may be treated with 

Nitric acid . i part 
Sulphuric acid .1 „ 

In Grermany, tallow treated with 2 per cent, of petroleum 
is free from duty. To free it from the resulting objection- 
able smell, place it in a cauldron, and for every 100 lb. add 
about \ lb. zinc chloride dissolved in water ; then pass steam 
through the mixture for two or three hours. Or, instead of 
steam, the mixture may be well boiled with a fourth of 
water for the same time.* 

Tallow Oil. — ^This oil corresponds to tallow as lard oil to 
lard, and is obtained from tallow by pressure. The taUow 
is first melted, and the clear portion is drawn off, after the 
subsidence of impurities, into tubs fitted with perforated 
diaphragms covered with coarse flannel. As cooling proceeds, 
olein separates from the solid portions of the fat, the liquid 
oil is run ofl^, pressure applied, and more oil obtained. It is 
very useful in the manufacture of the finer kinds of soap. 

The following oils belonging to this division are of less 
importance : — 



Name. 


Preparation. 


Properties. 


Use. 


Booe-fat or 


Fresh or refuse 


Light yellow 


1 

Soap-making. 


grease. 


bones, bruised, 
boiled in water, 
and tho fat skim- 
med off when cold. 


colour. 




Crocodile oil. 


Prepared in Pun- 


Solidifies at 33**^ 


Jjeather dress- 




jaub. 




ing. 

i 



♦ •' Seifensied. Zeit" 39, 462; « J. Soc. Chem. Ind." 1884, i8i. 
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Ksme. 




Properties. 


Uae. 


Egg oil. 


I*. Heat yolks of 


Bland; emollient; 


As ointment to 




cg^; treat dnr 
residue with boil- 


yellow colour ; 


sore nipples 




semifluid; com- 


and excoria- 




ing alcohol ; eva- 


mences to soli- 


tions ; also 




porate oflf spirit. 


dify at 46** to 


to «' kiU *' 




I dozen eggs 


50' F. (8'' to 10° 
C.). 


mercury. 




yield i ok. oil. 






2°. Evaporate yolks 


Very sweet. 






of fresh eggs in 
silver vessel till 














oil exudes— then 








filter, with pres- 








sure, through 








ticking. 







(6) Volatile Anhnal Oils, 

Bone OIL — Syn. Animal oil, Dippel's oil, Oil of harts- 
born. Oleum animale emptbeumaticum, Oleum cobnu 
CEBYi, Oleum dippellu. — This oil is obtained when bone- 
Uacky or animal charcoal, is made by the ignition of bones 
in iron cylinders. After rectification, it is known under the 
above names. The original Dippel's oil of pharmacy was 
' produced hj distillation from stags' horns, but all now met 
with in commerce is produced as above mentioned. It is 
fetid and dark coloured, and has a specific gravity of about 
O'97o. It is chiefly used to make lampblack. Prof. 
Anderson, of Glasgow, has found it to contain various 
nitrogenous basic bodies, among which are the following : — 



Ethylamine 


. . C,H.H,N 


Propylamine . 


. . C,H,H,N 


Butylamine 


C,H,H,N 


Amylamine 


. . C,H..H.N 


Pyridine • . • . 


C.H.N 


Piodline • • . . 


C,H,N 
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Lutidine CJ,H,N 

CoUidine . . . . . C,H,,N 

Parvolino .... C,H„N 

Aniline C,H,N 

Pyrrol C,H,N 

Castoreiim OIL — Castoreum is a secretion of the beaver 
{Castor fiber). It is analogous to civet and musk. Cas- 
toreum contains a resin, fat, benzoic acid, salts, and a 
volatile oiL The oil can be separated by distilling the 
castoreum with water. Produce, i to 2 per cent. 

Civet Oil. — Civet is a substance obtained from the 
civet cat {Viverra civetta), an animal somewhat resembling 
a fox, found in China and the East and West Indies. 
The civet is secreted in a sort of pouch between the anus 
and sexual organs. Several of these animals imported into 
Holland afford a considerable branch of commerce, especially 
at Amsterdam. The civet is squeezed out in summer every 
other day, in winter twice a week. Two scruples to one 
drachm, or more, are procured each tune. It is frequently 
adulterated with spermaceti, butter, or a similar substance, 
but of a darker colour, obtained from the polecat. When 
pure, it has an odour intermediate between that of musk 
and ambergris, but less refined. Colour, pale yellow ; taste, 
acrid; consistence, that of honey. M. Boutron-Chalard 
states that civet contains free ammonia, stearin, olein, 
mucus, resin, a yellow colouring substance, salts, and a 
volatile oil. It is to this volatile oil that the odour of civet 
is due. It is the basis of the famous "Jockey Club" 
perfume. 

B. Fish Oils, 

Cod-liver Oil. — Si/n. Oleum jecoris aselli. Oleum 
MOBRHU^. — The name of this oil sufficiently explains its 
source, but the methods of extracting the oil are various, 
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differing in the localities of preparation, and also according 
to its purpose. Since 1841, when it was first introduced 
into this country as a remedy in phthisis by the late Dr. 
J. Hughes Bennett, of Edinburgh University, its careful 
preparation for medicinal use has been of great importance. 

it may be interesting here to quote Dr. Bennett's views 

regarding its use in such cases :— 

1. Cod-liver oil is, as M. Tauffued pointed out, an 
awikptic (avaKaiiPdy», to repair), and is indicated in all 
cases of abnormal nutrition dependent on want of assimila- 
tion of fatty matter. 

2. It is readily digestible under circumstances where no 
other kind of animal food can be taken in sufficient quantity 
to famish the tissues with a proper amount of fatty 
material. 

3. It operates by combining with the excess of albu- 
minous constituents of the chyme, and forming in the villi 
and terminal lacteals those elementary molecules of which 
the chyle is originally composed. 

4. Its effects in phthisis are to nourish the body, which 
increases in bulk and vigour ; to check fresh exudations of 
tabercular matter; and to diminish the cough, expectoration, 
and perspiration. 

5. The common dose for an adult is a tablespoonful three 
times a day^ which may often be increased to four, or even 
six, with advantage. When the stomach is irritable, how- 
ever, the dose to commence with should be a tea- or dessert- 
spoonful. 

6. The kind of oil is of little importance therapeutically. 
The pure kinds are most agreeable to the palate ; but the 
brown, coarser kinds have long been used with advantage, 
and may still be employed with confidence whenever cheap- 
ness is an object. 

7. I have never observed its employment to induce 
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pneamonia or fatty disease of the liver or kidnej, however 
long oontinned, although such complicatioxis of phthisis are 
also exceedingly frequent.* 

The following are some of the methods of extracting this 
oil: — 

(i*) Medicinal. — Large quantities are prepared in New- 
foundland. The livers are carefully selected while quite 
f resh^ washed, dried, and placed in barrels. The oil exudes 
by the pressure of the pieces on each other, and is ladled from 
the top. It is filtered through paper, and made up in tin 
cans or barrels. This oil is of straw colour, and has a slight 
fishy odour and taste. It is known as ^' natural medicinal.'' 

(2^ Medicinal, — ^After the oil has been separated as 
above, the same livers are heated by water or steam, but the 
temperature is not allowed to exceed 180° F. (82** C.)— 
sometimes not above 1 1 2*" F. (44*5^ C). The oil is skimmed 
off and filtered. Afterwards it is heated to expel water. 
It is kept in jars well secured from the air. This oil is 
ilarkerthan that obtained by the first process, some products 
being of a yellow colour, and others of a light brown. 

(3*) Tcmnera\ — ^The livers remaining after the preceding 
operations are boiled, and a coarser, dark-brown oil is 
obtained, which is used by tanners and curriers. 

Another process followed in Newfoundland may be de- 
scribed. It is as follows :— The fish when landed are handed 
over to a " fish-room keeper,*' whose duty it is to split and 
open the fish and to deposit the livers in small tubs 
holding 17 or 18 gallons each. The tubs are soon 
afterwards collected from the different " fish-rooms " and 
conveyed to the manufactory. The livers are here thrown 
into tubs filled with clean cold water, and, after being well 



♦ "Principles and Practice of Medicine." By Dr. J. Hughes 
BxMirxTT. 
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waahed and jerked over, are placed on galvanized-iron wire 
aeres to diauu They are next put into covered steam- 
jadset pans, and submitted to a gentle heat for about three- 
quarters of an hour, after which the steam is turned ofi, 
cdd air again admitted, and the whole allowed to repose for 
t short time, during which the livers subside, and the oil 
sepaiutes and floats at the top. The oil is then skimmed 
cff into tin vessels, and passed through flaimel strainers into 
tabs, where it is left to settle for about twenty-four hours. 
Prom these the purer upper portion of the oil is run into a 
deep galvanized-iron cistern, and again left to clarify itself 
by defecation for a few days. It is now further refined by 
carefully passing it through clean, stout moleskin filters, 
under pressure. The transparent filtered oil is received 
into a dean galvanized-iron cistern, from which, by means 
of a pump, the casks are filled for exportation. The latter, 
before being filled^ are seasoned and cleaned to prevent 
their imparting either flavour or colour to the pure oil. By 
this process the natural pale colour of the oil is maintained 
and its medicinal virtues preserved intact. 

The specific gravity at 60° F. of the pale oil varies from 
o'923o to 0*9238, of the hght-brown from 0*9240 to 0*9245, 
and of the dark-brown from 0*929 to 0*9315. 

As a test of purity that known as the sulphuric-acid test 
is often relied on. One drop of strong sulphuric acid added 
to 20 drops of the oil on a porcelain slab develops a violet 
colour, which passes into a yellowish or brownish red. 
This is really due to the presence of bile acids in the oil, 
and hence any liver oil will give the same reaction. It 
therefore merely serves to show that the oil comes from the 
liver and not from other parts of the animal. To detect 
the presence of combined iodine, upon which some have 
thought the therapeutic value of cod-liver oil depends^ the 
sample is saponified by trituration with a little caustic 
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potash and hot water, the resulting soap cautiously dried 
and incinerated^ the ashes digested with water and filtered. 
The filtrate is then concentrated, and on addition of dilute 
sulphuric acid, starch paste, and chlorine-water the presence 
of iodine is indicated hy the well-known hlue coloration* 
The presence of iodine artificially added is best detected by 
agitating the oil with a little rectified spirit, and then testing 
this last for iodine. Or, a little solution of starch and a few 
drops of sulphuric acid may be at once added to the oilj when 
a blue colour will be developed if iodine or an iodide has 
been mixed with the sample. 

Two tests for the presence of other fish oils have been 
proposed. M. Cailletet prepares a mixture containing 

Solution of phosphoric acid of S.G. i'44 . 12 parts 
Sulphuric acid (con.) „ 1*84 . 7 „ 

Nitric acid „ i'37 . 10 „ 

Then to 5 parts of the sample add i part of the mixture and 
5 parts of petroleum spirit, and set aside for twenty-four 
hours. Then note the colour : — 

Pure oil ..... . Yellow 

Ray-liver oil . . ... Red 

All other liver oils .... Brown 

M. BouDARD*s test is fuming nitric acid, which gives with 
pure oil a fine rose colour, but the development of this 
colour is interfered with by any admixture with other fish 
oils. 

Menhaden, Straits, or Bank Oil is produced by sub- 
jecting to heat the Alosa menliaden, a kind of herring. 
After purification by boiling, filtration, and pressure, it is 
available for soap-making and tanning. It is sometimes 
used as a substitute for cod-liver oil, and sometimes mixed 
with linseed oil for painters* use. 

It is remarkable from its forming a lime-soap, which, on 
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witb excess of lime, yields the following volatile 
hfdrocaTboiis :*^ 



Amjiena 

QmnUne or Aiuj'l hydride 
Hujleno 

Bnume 

%itjleijB 

HeplMe 

Tolnen* 

Ottykno 

OclMB 

Swrnne 

fccjlmo 

Imoimeno 

Dndscylene 

Dnodecjlene 



C,H, 

o:i;: 









(C 


lit.). 


IS" 


= j;:f 








fi7-i 


— 68" 




-8r 


<H 


— 94° 






12S" 


=:S} 


^V>' 


—144 


153" 




'(•5" 


-174° 


m" 


-196- 




— Zlj 



Seal OlL — This oil ie chiefly prepared from the blubber of 
tlie hooded seal {Phoca crittata) and of the harp seal {Phioca 
jTtmlandica), but also from several other species of seal. 

Pole seal oil is that which drains from the blubber before 
putrefaction commences, and forms about 60 per cent, of the 
"hole quantity of oil obtained. It is very clear, free from 
anell, and, when recently prepared, not unpleasant to tha 



Refined seal oU is the last, washed and filtered. It ranks 
elose after sperm oil. 

Brovm, or dark, teal oU is that which subsequently di-ains 
from the putrid mass. It is very strong-scented and 
nanseoua, and smokes iu burning. 

A fnll-grown seal yields from 8 to 13 gallons of oil, a, 
small one from 4 to 5 gallons. 

• Wakbeb A. Storee, "Mem. Anicr. Acad." Sow Striea, in. 177; 
"Zeitwhr. f. Clwm." \t\ iv. aiS. 
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Shark, or Shark-liver, OIL — Prepared from the liver 
of various species of shark. One liver yields from 15 to 
60 gallons of oil. It is the lightest of the fixed oils, the 
specific gravity ranging from 0*865 to 0*876. Besides being 
employed in the adulteration of cod-liver oil, it is largely 
used in tanneries. 

Sperm Oil. — ^This oil is procured from the '^ head- 
matter " of the sperm whale, or cachcdot {Physeter macro- 
cephalu8)y a species once common in all the principal seas, 
but now chiefly confined to the Southern oceans. It is a 
very limpid oil, comparatively free from smell, and bums 
well. It has long been reputed the best oil for lamps and 
machinery, as it does not thicken by age or friction. Its 
specific gravity is 08 7 5. Kefined seal oil is a common 
adulterant. 

The solid portion is refined for the purpose of candle- 
making, the product being a tasteless, inodorous, colourless 
solid, of specific gravity 0*943. 

Whale Oil. — The source of this oil is the common or 
Greenland whale (Balcena inysticetus). The whale-fishing 
vessels merely collect the blubber and carry it packed in 
casks to the seaports to be melted down. During the voyage 
a decomposition of animal matters takes place, which, 
though it assists in the extraction of the oil, occasions a very 
unpleasant odour. The blubber is put into casks with wire- 
work bottoms, and the oil allowed to drain away. It is 
afterwards heated so that impurities may be separated, 
allowed to stand, and the clear oil decanted ofiT. Its colour 
is brownish, and its specific gravity 0*923. It is sometimes 
called train oily but under this term are also included oils 
from seal, cod, shark, and other fish of a Uke nature. 
Stinking train oil may be purified by passing steam 
through it, and it wiQ afterwards remain sweet for several 
months. 
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The f oUowing are some other oils helonging to this 
division of less importance :— 



Name. 



Hoolican or 
Oolachan oiL 



Malabar oil. 
Manatee oiL 
Poipoiae oiL 



Sod oil 



Sonrce. 



A kind of smelt ( HuMch" 
ihy$ pacificu»\ by warm- 
ing oyer a slow fire. 

livers of Hhyncobutwt 
peetinata, &c. 
^veral species of Jlana- 

tU8, 

Black porpoise (Fhoecena 

eomntunu). 
White whale {Phoctena 

leuea). 
Grampus (Phoeana area), 
Watihed out of skins with 

soda, after falling with 

olive, cod, or menhaden 

oil. 



Use. 



As cod-liver oil in 
British Columbia 
and Vancouver's 
Island. 

Medicine : lighting ; 
soap-making. 

Lighting ; cooking. 

Lighting ; labricat- 
ing; leather-dress- 
ing. 



Lubricating watches. 



Fisit OUs (VolatUe). 

Ambergris. — Syn, Gbsy amber, Ambragbisea. — ^This is 
an odoroiis solid sabstance found floating on the sea in 
tropical climates, and in the csecum of the cachalot or 
^rmaceti whale {Phyaeter irmcrocephdlxia). It has been 
supposed by some to be a morbid secretion of the liver, or 
intestines, analogous to biliary calculi ; but, according to Mr. 
Beale, it consists of the mere indurated faeces of the animal, 
perhaps (as suggested by Brands and Pereira) somewhat 
4dtered by disease. '' Some of the semi-fluid faeces, dried 
with proper precautions, had all the properties of ambergris'' 
(Beale). It is occasionally found in masses weighing from 
60 to 225 lb. 

Ambergris is an opaque, ash-coloured, streaked, or varie- 
gated solid, with a pleasant musk-like odour, which is 
heightened by warming, the odour being peculiar and not 
easily described or imitRtedy of a very diSosive ^tA 
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penetrating charadter, and perceptible in minute quantities. 
It does not effervesce with acids. Melts at 140°— 150* F, 
to a yellowish resin-like mass; at 212** F. it flies off as a 
white vapour. Very soluble in alcohol, ether, and the 
volatile and flxed oils. It appears to be a non-saponiflable 
fat analogous to cholesterine. Specific gravity, 078 to 0*926. 
From the high price of genuine ambergris, it is very 
frequently adulterated. When quite pure and of the best 
quality it is — i* Nearly wholly soluble in hot alcohol and 
ether, and it yields about 85 per cent, of amhreine, which 
is deposited, as the alcoholic solution cools, in an irregular 
crystalline mass. 2° It almost entirely volatilizes at a 
moderate heat, and, when burnt, leaves no notable quantity 
of ash. A little of it exposed to heat in a silver spoon 
melts without bubble or scum. 3° It is easily punctured 
with a heated needle, and on withdrawing it, not only 
should the odour be immediately evolved, but the needle 
should come out clean, without anything adhering to it 
(Normandy). 4° The Chinese are said to try its genuine- 
ness by scraping it fine upon the top of boiling tea. 
It should melt, and diffuse on the sm*face. 5** Its surface 
should be rugged — the smooth and uniform is generally 
factitious. 

Mixed with other perfumes, it is found greatly to improve 
and exalt their odours : hence its extensive use in perf umery^ 
In medicine it was formerly given as an aphrodisiac, in 
doses of 3 to 10 grains. A grain or two, when rubbed down 
with sugar and added to a hogshead of claret, is very 
perceptible in the wine, and gives it a flavour, by some 
considered as an improvement (Brande). 

A factitious ambergris is said to be thus made : — 

Orris powder . . . . . i lb. 

Spermaceti . . . . . i lb. 

Gum benzoin i lb. 

Asphaltum . . . * . 3-4 oz» 
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AmbergriB 
Grain rnuak • 
(HI of cloves 
Oil of rhodium . 
liquor ammoniae 



6 oz. 
3 dr. 
I dr. 
idr. 
I fl. oz. 



Beat to a smooth hard mass with mucilage, and make 
into lamps whilst soft. This fraud is easily detected. 

C« Insbct Oils. 

Ant Grease is obtained by boiling white ants in water, 
and ■Viminiiig off the fat as it rises. It is used as food. 

Ooehineal Fat, from the well-known cochineal insect 
(Cb0ac# eocft). 

Viin Ofl. — ^This interesting oil is very fully described in 

boH's ^ Elm^clopsdia " : '' It is extracted from the insects, 

t qwdes of Coccus^ by broiling or boiling them, and amounts 

to 26-28 per cJBtnt. of their weight. It is bright yellow to 

ynDowish-brown in colour, and possesses a peculiar odour. 

Kelts at 120"* F. (49* 0.). At ordinary temperatures it \& 

tluck and pasty, like lard, and its specific gravity is about 

0*920. It is a thorough drying oil, though its absorption 

of oxygen is slow, and this is not hastened by oxide of lead. 

The present native uses of this remarkable oil, which has 

yet to find its way into general commerce, are almost eon- 

fined to admixture with pigments employed by the Indians 

in Yucatan and in the vicinity of Vera Cruz for adorning 

small household articles. In the industrial arts its drying 

solution in turpentine will make it valuable to artists ; it 

remarkably brightens colours prepared with it. The 

tnipentine solution of niin oil renders even the most porous 

filter-pi^r absolutely impervious to water. Articles to be 

waterproofed with it might be saturated in the solution and 

then heated in an oven till the grease volatilizes. The 

coating then defies most solvents of oils." 

I> 



CHAPTER III. 
VEGETABIiE OlliS. 

{a) fixed; (b) volatile, 

(a) Fixed Yegetablb Oils. 

The fixed oils, except where otherwise directed, are obtained 
from the bruised or ground fruit or seed, by means of power- 
ful pressure, in screw or hydraulic presses, and are then 
either allowed to clarify themselves by subsidence or are 
filtered. Both methods are frequently applied to the same 
oil. In some cases the impurities are removed by ebullition 
with water, and subsequent separation of the pure oil. 
Heat is frequently employed to increase the liquidity of the 
oil, and thus lessen the difficulty of its expulsion from 
the mass. With this object the bruised mass, placed in bags, 
is commonly exposed to the heat of steam, and then pressed 
between heated plates of metal. This is always necessary 
with the *^butyraceous oils." 

Another method is by boiling the bruised seed in water, 
and skimming off the oil as it rises to the sm*face. This is 
the plan adopted for castor oil in the "West Indies. 

In a few cases, for medicinal purposes, the bruised mass 
is mixed with half its weight, or an equal weight, of alcohol 
or ether, and after twenty-four hours' digestion the whole is 
submitted to pressure, and the alcohol or ether removed by 
distillation at a gentle heat. The first menstruum is com- 
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mplojed for croton oil on the Contineiit; the second, 

of ergot of rye. 
IS been already stated (p. lo) that certain oils 

with nitrous acid afford a solid substance called 
and that certain other oils are unaffected when so 
The former are called ''non-drying oils/' the 
drying oils." The fixed vegetable oils may be oon- 
ly studied under these two heads. The following 
en from Watts' " Dictionary of Chemistry," includes 
:e important of these oils :— 



*,' 



Drying Oils, 



ime. 



3r 

i-seed ... 
)n-8ec'd... 
lly nig lit - 

lade 

of plea- 
ire 

d-seed ... 
e-8ded ... 
p-sced ... 

jsty 

ied 

1 

7 

ower ... 

!h -fir seed 

r-fircoues 

ce fir ... 

£co-6eed 

lut, or nut 

l-seed ... 



Plant firom which 
derived. 



Specific GnTity. 



Ricintu communis 
Lepidium sativum 
Gossypium harhadense 

Atropa belladonna 

Cameltna saliva 
Cucurhita pej)0 
Vitis vlnifera 
Cannabis saliva 
Hesperis matronalis 
Linum usitatissimum 
Madia saliva 
Papaver somniferum 
Helianlhus annuus 
PinvLS sylvestris 
Abies picea 
Abies excelsa 
Nicoliana labacum 
Jvg^ans regia 
lieseda luteola 



0-963 
0*924 
0*9306 

0*925 

0*9307 
0*9231 
0*9202 
0*9307 
09232 

0-9351 
0*9286 

09270 

0*9250 

0*9312 

0*926 

0*9283 

0*9232 

0*9287 

0*9358 



Solidifying 
Point (Cent.). 



-18** 
-IS" 



-27*5 
-19' 

-15' 

-27*5- 

Below- 15^ 
„ - 20" 
„ - 10" 
-18"' 
-16' 

-30- 



Below- 15* 

-15^ 
-18'* 

Below -1 5" 



-The principal vegetable drying oils are Unseed, poppy-seed, 
d, and nut oils. Castor and cotton-seed oils seem to be inter- 
•etween drying and non-drying oils, and are sometimes classed 
e latter. 
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Non-dtying OUs. 



Name. 


Plant from which 
derived. 


Specific Gravity. 

1 


SolidiMng 
Point (deot.). 


I. Almond 


Amygdalus communis 
I*agv8 aylvatica 
Brcusica eampestrU 

oleifera 
Croton tigllum 
Cyperus eaculentus 

{root) 
Daphne mezereum 
Arachis hypogoea 
JSecale cornutum 
Corylus aveUana 
Hyoscyamus niger 
(Escuitts hippocasta- 

num 
Sinapis nigra 

„ awa 

Olea europ(sa 
Elceis guineensis 

Petroaelinum sativum 

Brumts domestica 

Braasica prascox 

„ napus 
Sesamum orientaU 
Euonymus europcem 

Euphorbia lathyris 


0*9184 

0*923 

0*9136 

0*94263 
0*918 

0*914-0*921 

0*918 

0*922 

0*91987 

0*913 

0*915 

0*92102 
0*93383 

0*916 
0*968 

i*078ati2''C. 

0*9127 

0-91555 

0*91648 
0*92415 
0*95717 

0*92613 


-21' 1 

-37: 
-19 

+ 8' 

Below o' 

Does not 

solidify 

Turbid at 12^ 

but does not 

solidify 

- SY 

Below o* 

-s\ 

- 12'* to 
-15° 


2. Beech-nut 

3. Colza 


4. Groton 


5. Cyperus-grass. 

6. Daphne 


7. Earth-nut 

8. Erj?ot 


9. Hazel nut 

10. Henbane-seed 

11. Horse-chestnut 

12. Black mustard 

13. White „ 

14. Olive 


15. Palm 


16. Palm-nut 

17. Parsley 

18. Plum-kernel ... 

19. Rape-seed 

(summer) ... 

20. Bape-seed 

(winter) ... 

21. Sesame 

22. Spindle-tree ... 

23. Spurge 



Note. — The most important non-drjing oils are almond, colza, rape- 
scoi, olive, and palm oils. 

Drying Oils. 

Belladonna Oil. — Syn. Oleum belladonna seminum^ 

O. B. BACCiE, L.— From the seeds or berries of Atropa beHa- 

donna, or deadly nightshade. It is of a yellow colour and 

insipid taste. It is used for lamps in Swabia and Wiirtem- 
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liergy and as an application for bruises. The marc is 
poisonons. Freezes at 34° F. Specific gravity, 0*9250. 

Castor OIL — Syn, Bicini oleum (B. P.), Oleum castorei, 
0. RiciNi (Ph. JL, E., and D.).— " The oil prepared by heat 
(IT by pressure, from the seed of Btcinua communis, Linn." 
(Ph. L,), the Falma christi, or Mexican oil-bush. 

Cold-drawn castor oil (Oleum ricini sine ione) is the best 
quality, and the only one fit for medicinal use, except in 
veterinary practice. It is prepared by pressing the shelled 
«&d crushed fruit, or seed, in hempen bags in hydraulic 
presses. The oil, as it escapes, is received into well-tinned 
vessels, in which it is afterwards mixed with water and 
beated till the water boils, and the albumen and gum 
separate as a scum. This is carefully removed, and the oil, 
S8 soon as it has become cold, is filtered through Canton 
flannel and put into canisters. It is termed ^' cold drawn/' 
and is of a light straw colour. 

Commoner kinds of oil are prepared by gently heating 
the crushed seeds, and pressing them while hot. Another 
nethod sometimes adopted is to put the crushed seed into 
loQBe bags, to boil these in water, and to skim off the float- 
ing oil. The oils prepared by combined roasting and boil- 
ing are darker in colour than when "cold drawn; " they are 
bIso more viscid, and soon become rancid. They are used 
for lamps in Indian bazaars. 

In the United States a somewhat different method of 
extraction is adopted. The cleansed seeds are heated in an 
iron tank, with care to avoid scorching. Pressure is then 
applied, and " ist quality" oil is drawn off. The pressed 
residue is again heated and squeezed, the product being 
"2nd quality'' oil. A " 3rd quality" oil is obtained after a 
repetition of the heating and pressure. Each of these 
three products has to be further purified by heating with 
water^ as described above under '^ cold-drawn'' oil. 
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It is the most viscid of all the fixed oils. When pure, it 
mixes in all proportions with alcohol and ether, and also dis- 
solves, to a certain extent, in rectified spirit, but a portion 
of the oil separates on standing. Camphor and benzoic 
acid increase its solubility in spirit. By long exposure to 
the air it becomes rancid and thick, and is ultimately trans- 
formed into a transparent, yellow mass ; hght hastens these 
changes. Exposed to cold, a solid, white, crystalline fat 
separates from the liquid portion, and when cooled to o** F. 
(—18° C.) it congeals to a yellow, transparent mass, like 
varnish, which does not again liquefy until the temperature 
rises to about 18° F. Sp. gr. 0*9611 to 0*9612 at 60° F., 
0-9690 at 55° F. (Saussube), 0*9575 at 77° F. (Saussure). 
Produce, 38 to 40 per cent. 

Castor oil is sometimes adulterated with rape oil op lard 
oil, a fraud which may be detected by its diminished density, 
and, when the added oil exceeds 33 per cent., by its insolu- 
bility in its own weight of alcohol of 0-820. In some cases, it 
is said, croton oil is added to increase the purgative quality 
of the mixture. A compound of this kind has been vended 
in gelatine capsules under the name of "concentrated 
castor oil," the use of which is fraught with danger. Pereira 
says, ** I have heard of several cases in which very Solent 
and dangerous effects were produced by these capsules." • 

The best castor oil is imported from the East Indies in 
tin canisters. The oil obtained from the seeds of Ridmu 
viridis (Willd.), or lamp-oil seeds, is often mixed with, or 
sold for, castor oil. 

In medicine, castor oil is exceedingly useful as a mild 
purgative, particularly when abdominal irritation should be 
avoided, as in inflammation of the stomach and bowels, 
pregnancy, surgical operations, &c. Doaey 2 fl. dr. to 
I fi. oz. 
It^aJian castor oil is said to have a less nauseous taste than 
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the Indian or American oils, and this has been ascribed * 
to the fact that it is prepared from fresh seeds, well decorti* 
cated, and often not bruised, and to its extraction without heat. 

Castor oil rotates a ray of polarized light, i o per cent, solu- 
tions of pure Italian and Ostend castor oil in absolute alcohol 
gave, as a moan result, a direct deviation of 10^ to the right, 
which gives as the specific rotatory power of castor oil (a) = 
+ 1 2' 1 5®. This behaviour may be used as a test of its purity, 
although the rotation is too small to allow a slight adultera- 
tion to be detected. Castor oil also contains a small quantity 
of nitrogen, which may be due to the presence of an alkaloid. 
It is possible, indeed, that not only the purgative properties, 
but also the circular polarization, are due, not to the oil 
itself, but to the presence of this alkaloid, f 

Cotton-seed OIL — Syn. Oleum gossypii seminum. — 
Prepared from the seeds separated from the "lint" or 
" wool " of Goaaypium harbadense. The cleaned and decor- 
ticated seeds are pressed into cakes, which are subjected to 
heat and again pressed so as to liberate the oil. The yield 
is from 12 to 20 per cent. The specific gravity of the 
crude oil, according to W. Gilmour, varies from 0*928 to 
0*930, and of the refined oil from 0*920 to 0*923, and the 
congealing point from 45° F. to 32° F. The refined oil has 
a yellowish-brown colour and a somewhat pleasant flavour. 
It possesses slight drying properties, but is sometimes 
classed among non-drying oils. It is used for paints, lamps, 
and in soap-making. It has also a limited use for lubricating 
purposes.. It is largely used as an adulterant of other oils, 
especially of olive, linseed, sperm, and lard oils. 

Cotton-seed oil treated with oil of vitriol gives a violet 
colour, increased by stirring. With caustic alkalies (sp. gr. 

• "Pharm. Jour." [2] vi. 230. 

+ Popp. "Arch. Pharm." [2] cxlv. 233; Watts' " Dictionary of 
Chemistry," 2nd Suppt. 270. 
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1*24) the oil thickens, becomes straw-colotixed, while the 
alkaline solution separates and takes a deeper colour. If 
the mixture is stirred with a glass rod, the upper layers 
become bluish-coloured and gradually violet. 

Cress-seed Oil.^-0btained from the seeds of Lepidium 
sativum. It has a brownish-yellow colour, and aspedfifl 
gravity of about 0*924. On cooling to 21* F. ( — 6* C.) it 
becomes thick, and solidifies at 5* F. (— iS** C). It dries 
slowly. 

Dilo Oil. — Syn. Tamanu oil. — Procured from the seeds 
of Calophyllum inophylluniy a large tree growing in India^ 
Ceylon, and other tropical countries. The seeds, after 
exposure for some weeks to the heat of the sun, are sepa- 
rated from the shells, crushed or ground, and pressed. The 
yield varies in different localities, through differences of 
treatment, from 30 to 80 per cent. Colour greenish; 
specific gravity about 0*940. It is suitable for soap-making, 
and for paints. It dries rapidly. 

Gold of Pleasure Oil. — Extracted from the seeds of 
Camelina aativa by pressure. It has a specific gravity of 
0*925. It is of a clear golden colour, and mild taste. It 
solidifies about —2** F. (18*9' C). It dries rapidly. Its 
chief uses are for lamps, dressing woollen goods, and in 
paints. 

Grape-seed Oil. — Syn, Wine-seed oil, Grape-stonb 
OIL, Oleum vitis viNiFERiB lapidum. — The seeds are 
separated from the marc, cleaned, dried, and finely ground. 
Subsequently both cold and hot pressure are employed, and 
a yield of from 14 to 18 per cent, obtained. The fresh oil 
is of a pale-yellow colour, but darkens with age. Its sp. gr. 
is from 0*918 to 0*920. It has a low congealing point — 
about s^'F. (-15° C.) — and hence has been sometimes used 
for lubricating, but it is mostly employed for salads and 
lamps. 



i 
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Hemp-seed Oil. — Syn. Hemp oil, Oleum cannabis. — 
Obtained from the seeds of Cannahia wUiva, or common 
hemp. It has a mild odour, mawkish, unpleasant taste, and a 
greenish yellow colour, turning brown with age. In sp. gr. 
it varies from 0*9.25 to 0*931. It does not thicken till 
cooled to 5" F. ( - 15** C). It is freely soluble in boiling 
alcohol. It is sometimes used for frying, but chiefly for 
paints and soft-soaps. The seeds yield from 18 to 30 per 
cent, of oiL 

Idnseed OiL — Syn. Oleum lini. — Commercially, this oil 
is obtained from the seeds of Linum usitatissimum as 
imported from Bussia and India, which contain varjring 
proportions of different cruciferous weed-seeds. The oil has 
usually, therefore, an acrid taste, derived from the presence 
of these impurities. There are three kinds of the oil, 
according to the method of preparation : — 

(1°) Colddratvn.Syn. Oleum lini sine igne.— The seeds 
are bruised or crushed, ground, and expressed without heat. 
This is considered the best oil. It is pale, tasteless if pure, 
viscous, but does not keep so well as the next. By this 
process the seeds yield only from 17 to 22 per cent, 
of oil. 

( 2") Ordinary linseed oil, — Prepared as the last, but with a 
«team heat of about 200° F. It is amber-coloured or dark 
yellow^ and is less viscous than the last. It solidifles about 
2**-4' F. (-18-9** to —20° C). It is soluble in 5 parts 
of boiling and 40 parts of cold alcohol. Produce, 22 to 28 
per cent. 

Both these are drying and cathartic, and are extensively 
used in paints, printing inks, varnishes, &c In sp. gr. they 
vary from 0*930 to 0*935. 

Linseed oil is also largely used in the manufacture of 
floorcloths, ''Baltic" being the most suitable for this 
purpose. The best way to test the oils before use is the 
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following* : — Boil about 2 gallons in an iron pot with the 
addition of \ per cent, of ground litharge and \ per cent, of 
red lead. The temperature should not rise above 260"* C. 
(500^ F.). In order to accelerate the process of oxidation, 
air is blown into the hot oil by means of a pair of ordinary 
bellows. Samples are taken from time to time and cooled 
upon an iron plate. As soon as it appears stringy when 
cool, the pot is removed from the fire, and its contents are 
stirred till Cold. If it is then solid, it is suitable : bad oil- 
remains sticky and semi-liquid. The time occupied by th^ 
above test is from two to four hours. Frothing over.th^ 
edge of the pot may be prevented by continually raising 
some of the oil in a ladle and letting it fall back again intc^ 
the pot. 

(3') Boiled linseed oil, — The resinifying or drying pro- 
perty of oils is greatly increased by boiling them, either 
alone or along with some litharge, sugar of lead,| or white 
vitriol, when the product forms the "boiled oil" or "drying 
oil" (Oleum desiccativum) of commerce. The efficacy of the 
process, according to Liebig, depends on the elimination of 
substances which impede the oxidation of the oil. The 
following formulae are adopted for this purpose : — 

(i) Linseed oil, igall.; powdered litharge, | lb.; simmer. 



* Spon's "Encyclopfeilia," iii. 1002. 

+ Driers. — Driers are substances employed to facilitate the drying 
of paints. The driers most commonly employed are sugar of lead, 
litharge, and white copperas. Either of these when well ground^ and 
mixed in small proportion with paints, very materially hastens their 
drying. Indeed, some colours will not dry without them. Bed lead is 
also well adapted for a drying agent, and, in cases where its colour does 
not preclude it, is much used. The best drier is sugar of lead. Its cost, 
however, is somewhat higher than that of the other driers. It is im- 
portant to bear in mind that in the finishing coats of delicate colours 
driers are not generally had recourse to, as they have a slight tendency 
to injure the colour. 
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^th frequent stirring, until a pellicle begins to form ; re- 
move the scum, and, when it has become cold and has settled, 
decant the clear portion. Dark coloured ; used by house- 
painters. 

(2) Linseed oil and water, of each i quart ; white 
yitriol, in powder, 2 oz. ; boil to dryness. Paler than the 
last. 

(3) Pale linseed or nut oil, i pint ; litharge or dry sul- 
pliate of lead, in fine powder, 2 oz. ; mix, agitate frequently 
for ten days, then set the bottle in the sun or a warm place 
to settle, and decant the clear portion. Yery pale. 

(4) Linseed oil, 100 galls. ; calcined white vitriol (" sul- 
pliate of zinc"), in fine powder, 7 lb. : mix in a clean copper 
boiler, heat the whole to 285* F., and keep it at that 
temperature, with constant stirring, for at least one hour ; 
then allow it to cool, in twenty-four hours decant the clear 
portion, and, in three or four weeks more, rack it for use. 
Used for varnishes. 

(5) (LiEBiG.) Sugar of lead, i lb., is dissolved in rain 
water, \ gall. ; litharge, in fine powder, i lb., is then added, 
and the mixture is gently simmered until only a whitish 
sediment remains ; levigated litharge, i lb., is next difiused 
through linseed oil, 2\ galls., and the mixture is gradually 
added to the lead solution, previously diluted with an equal 
bulk of water; the whole is now stirred together for some 
Lours, with heat, and is, lastly, left to clear itself by ex- 
posure in a warm place. The lead solution which subsides 
from the oil may be used again for the same purpose by 
dissolving in it another lb. of litharge, as before. 

(6) (WiLKS.) Into linseed oil, 236 galls., pour oil of 
vitriol, 6 or 7 lb., and stir the two together for three hours ; 
then add a mixture of fuller's earth, 6 lb., and hot limo, 
14 lb., and again stir for three hours; next put the whole into 
a copper, with an equal quantity of water, and boil for about 



\ 
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three hours ; lastly, withdraw the fire, and when the whole is 
cold, draw off the water, run the oil into any suitable vessel, 
and let it stand for a few weeks before using it. (Patent,) 

(7) C' AUg. Polytech. Zeitung.") Binozide of manganese 
(in coarse powder, but not dusty), i part ; nut or linseed 
oil, 10 parts; mix, and keep the whole gently heated and 
frequently stirred for twenty-four to thirty-six hours, or 
until the oil begins to turn reddish. Becommended for 
zinc paint, but is equally adapted for other purposes for 
which boiled oil is employed. 

There is often a difficulty in obtaining the oils " bnght" 
after boiling or heating them with the lead solutions; 
the best way, on the small scale, is either to filter them 
through coarse woollen filtering paper, or to expose the 
bottle for some time to the sun or in a warm place. On 
the large scale, the finer oils of this kind are often filtered 
through Canton-flannel bags. The litharge and sulphate of 
lead used in the above processes may be again rendered 
available for the same purpose by washing them in hot 
water, to remove adhering mucilage. 

The specific gravity of boiled linseed of good quality 
varies from 0*940 to 0*950, and on ignition it leaves 
a mineral residue of from 0*2 to 0*4 per cent. 

Poppy-seed Oil. — Syn, Oleum papaveris. — Obtained 
from the seeds of Papaver aomniferum^ the opium poppy, 
Glaucium luteum, the yellow-horn poppy, and Argemone 
mexicana, the spiny poppy, by pressure. It is of a pale 
colour, and slightly sweet taste. It dries and keeps well, 
and has a specific gravity of 0*913-0*924. It is used for 
salads, paints, and soaps, and also extensively to adulterate 
almond oil. It does not freeze till cooled to o' F. The 
yield of the seeds is from 32 to 48 per cent. 

Sunflower OIL — Syn. Oleum helianthi. — ^Prepared from 
coeds of Helianthus annuus and HeUarUhua perennis. It is 
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dear, tasteless, and of a pale yellow colour. It dries slowly, 
tiuckens and becomes turbid at 60* F. (15*5* C), and 
solidifies at 4* F. ( ^ 16** C). Its specific gravity is 0*926. 
Messrs. Mills and Muter found its bromine absorption 5 1 '45. 
It is used for salads and for lamps, and also for adultera- 
ting olive oil. The seeds yield from 1 5 to 28 per cent, of oil. 

Tobacoo-seed OiL — Syn. Olbum tabaci expressum. — 
From the seeds of I^icotiana tahacum and other species of 
^kotiana. The seeds are ground to a powder, made into a 
paste with water, and pressed hot. The oil is of a pale- 
yeUow colour, and dries well, being considered by some 
equal in this respect to nut oiL Its production has recently 
been carried on with success in Russia. Its specific gravity 
is 0*923. 

Walnut Oil. — Syn. Oleum juglandis, Oleum nucis, 
Ndt oil. — ^The kernels of the nuts of Juglans regia, or 
common walnut tree, are separated from the shells and 
skins, crushed, and pressed. After the '^ cold-drawn '' or 
''virgin" oil has been obtained, the residue is pressed, with 
the aid of heat, and a further quantity of oil, called " fine- 
drawn," is procured. The former, when well washed, is of 
a pfde colour and has a slight smell. It is sometimes used 
as a salad oil. Its specific gravity is about 0*926 at common 
temperatures, and it solidifies at about — 1 7 J° F. ( — 27 J° C). 
The latter dries well, but soon gets rancid. As a drying 
oil, many prefer it to linseed. The kernels yield from 48 
to 52 per cent, of oil. 

Non-drying Oils. 

Almond OiL — Syn. Oleum amygdala, Ol. amtgdalarum,. 
0. AMYGDALi COM. — ^There is both a fixed and a volatile oil 
obtained from almonds. The latter will be found described 
on p. 80. The following remarks apply only to the fixed 
oil The medicinal (B. P.) oil, and also that of commerce^ 
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are obtained by pressure both from sweet and bitter abiiondSy 
but mostly from the latter, because it is cheaper, and because 
of the value of the residual cake, which is available lac the 
preparation of the essential oil. It is odourless, and has a 
yellow colour. It is to the palate one of the most agreeable 
of the fixed oils. Its specific gravity varies from 0*915 to 
o*o2o at 60' F. (15*5' C). It chiefly consists of olein (tri- 
olein) and hence requires great cold to solidify it ( — 25* C), 
being less affected by cold than olive oil. It is soluble in 
25 parts of cold and 6 of boiling alcohol, and mixes in all 
proportions with ether. It is used as a medicine, and is 
bland, demulcent, and emollient. It is considered nutritious, 
though difficult of digestion. The following are the alleged 
adulterants of this oil : — ^lard oil, nut oil, olive, teel (sesam6 
or gingelly oil), poppy, rape or colza, and castor oiLb. Also 
mustard and peach-kernel oils (Spon). Produce obtainable 
from sweet almonds, 46 per cent.; from bitter almonds, 
41 per cent. 

The presence of teel oil, when it amounts to about 10 por 
cent., may be detected in almond oil by the following test : * 
'* The oil shaken with a mixture of equal weights of sul- 
phuric and nitric acids previously cooled takes a fine green 
hue, as shown in 1852 by Behrens, who at the same time 
pointed out that no other oil exhibits this reaction." Maben 
in 1883 pointed out that this green quickly changes to brown. 

Castor oilf may be detected by shaking with ammonia. 
Pure almond oil gives a perfect emulsion, whereas, in the 
presence of 5 per cent, of castor oil, drops of oil separate at 
the bottom, the quantity increasing with the percentage of 
the adulterant. 

./^LLEN has suggested % that the presence of mustard oil 



• " Pharmacographia.'* f " Chemist and Druggist," May 1883. 
X "Commercial Organic Analysis," ii. 182. 
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^lit be detected by boiling the sample with an equal 
ineasore of a 10 per cent, solution of caustic soda, filtering 
through a wet filter, and testing the filtrate with lead 
^usetate, when a dark coloration would indicate the probable 
presence of mustard oil, as the oils from cruciferous seeds 
contain traces of sulphur compounds. 

The presence or absence of these and the other adulter- 
ants mentioned may also be indicated in the course of the 
examination laid down in Chateau's tables (see Chap. IX.). 
Bay Oil. — Syn, Laurel oil. — 1° (Expressed oil op bay. 
Oleum LAURi, 0. laurinum, L.). — By expression from either 
fresh or dried bay-berries. It is limpid and insipid. 

2® By decoction (Butter op bay, Oleum lauri nobilis, 
O. laurinum verum, L.) — From the berries by boiling them 
in water and skimming off the oil. It is of a greenish 
colour, and buttery consistence. It is chiefly imported from 
Italy, and is a popular remedy for bruises, sprains, rheum- 
atism and deafness. It is also used by veterinary surgeons. 
A volatile bay or laurel oil is also known (see p. 84). 

Beech Oil. — Syn, Oleum fagl — Extracted by cold or hot 
expression of the decorticated nuts of the beech tree {Fagus 
sylvatica). It is a clear oil, of a yellow colour, and, when 
fresh, has a slightly acrid taste, which, however, diminishes 
by keeping, or by ebullition with water. It keeps well, and, 
«.fter washing with hot water, is used for salads in France, 
for burning in lamps, and for making soap. Its specific 
gravity is 0*9225 at 60® F. (15*5° C). The nuts yield, on 
an average, 16 per cent, of oil. 

Ben OIL — Syn, Behen oil, Oleum balatinum. — Ob- 
tained by simple expression from the seeds of various species 
of Moringa, trees resembling willows, indigenous to Arabia 
and Syria, but grown also in the West Indies. The oil is 
colourless and odourless, and possesses an agreeable flavour. 
By cooling, the more solid portions separate and the parts 
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remaining fluid, which are not apt to turn rancid, are mxa3a0^ 
used for lubricating clocks and watches. Owing to tboir 
power of the oil for retaining odours, it is highly valued \/f 
perfumers, and is used in the preparation of macassar oiL 
It is also used in medicine, and sometimes as a salad ciL 
Its specific gravity varies from 0*912 to 0*915 at 60^ F* 
(15-5^0.). It is said to be occasionally adulterated with 
olive oil. 

Benne-seed OiL — See Gingelly Oil. 

Brazil-nut Oil. — Syn, Oleum Bebthollbtls. — ^Fromtbe 
kernels of the fruit of BerthoUetia excelsa, or Brazil nuts. 
It is of a bright amber colour, congealing at 24° F. Specific -'■ 
gravity, 0*917. It has been used as a substitute for olive 
oil in plasters and ointments. 

Caoao Oil or Butter. — Syn. Butter of cacao, Oleuk 

CACAO CONCBETUM, BuTYBUM CACAO, OlEUM THEOBBOMATIS. 

— From the seeds or nibs of Theobroma cacao, or chocolate 
nuts, gently heated over a fire, then decorticated^ and 
pressed between hot iron plates. The nibs are capable of 
yielding about 50 per cent, of fat. When pure, it is white, 
and has a pleasant odour and taste. It does not readily 
become rancid. It is soluble in boiling alcohol, from which 
it crystallizes on cooling. It fuses at about 86** F. (30" C). 
Its specific gravity varies from 0*945 to 0*952. It is used 
in pharmacy as a basis for suppositories and pessaries. 

CoooBrnut Oil. — Syn. Cocoa-nut butter, Oleum cocois 
NUCIFER^, L. — A species of vegetable butter obtained from 
the common cocoa-nut (Cocoa nttcifera) or cocoa palm. It is 
separated from the dried kernels by hydraulic pressure. It 
contains olein and a solid fat often used as a candle material. 
Large plantations of the cocoa palm connected with Price's 
Candle Company exist in Ceylon. Cocoa-nut oil is frequently 
confounded with cocoa or cacao-butter, which is the produce 
of a very different plant, the TlieoWoma cacao. The dried 
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pulp of the oocosi-ntit is called '* copra '' or '' oopperah/' and 
Lence the oil is sometimes called copra oil. As imported, 
the ofl is of the consistence of butter, but has a lower melt- 
ing prant, fusing at about 73' to 80** R (227* to 26-6*' C). 
When fresh, it has the sweet taste and agreeable odour of the 
oooo^nut, but has a great tendency to become rancid. Its 
vgaa&Q grayity closely approximates to that of pure butter- 
&t, and if its flavour could be masked so as to admit of its 
use for adulterating butter, the specific-gravity test would 
not indicate the sophistication. The adulteration, however, 
would be detected, according to Dr. J. Bell,* by the abnor- 
nally low melting point, and the diminished percentage of 
Bohible fatty acids, when calculated as butyric acid. It is 
kigely employed in the manufacture of candles and soap. 

Ozoton QiL — Syn. Cboionis oleum (B. P.), Oleum cbo- 
TOHB (Ph. E.), Oleum noLn (Ph. L.). — ^This valuable oil is 
Ftocored from the shelled seeds of Croton tiglium, or 
Molnoca grains. It is imported chiefly from the East Indies. 
The oil is extracted from the ground seeds by pressure in 
iMigs between iron plates. It is allowed to stand for some 
days before being IHtered. In France the marc is after- 
wards extracted with alcohol, and the oil thus obtained is 
added to the quantity previously expressed from the same 
seeds. The "East Indian oil (Oleum cbotokis exoticum} is 
Qsoally of a pale colour; that pressed in England (O. 
GB0IOHIS AHGLiCAinTM) is much darker. It has an acrid 
flavour, and slight odour. In specific gravity it varies from 
about 0*942 to 0*953. WABiNOTONf states th&t fresh croton 
oil, or oil expressed from fresh seeds, does not dissolve in 
alcohol of sp. gr. 0*794-0796 to a greater extent than 20 
per cent, at a temperature of 50^ F., but if the oil be old or 



** Analysis and Adnlteration of Foods," Pt. II. 73. 
t "Fharm. Joum." [2], vi. 384, 385. 
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resinous, it is freely soluble. Hence this is not reliable as % 
test for purity. 

It is one of the most powerful cathartics known, and acts 
either when swallowed or merely placed in the mouth. 
Externally it is a rubefacient and counter-irritant, often, 
like tartar emetic, causing a crop of painful pustules. Dom^ 
I to 2 drops, on sugar; in apoplexy, &c. The unshelled 
seeds yield 22 to 25 per cent, of oil ; the shelled seeds from 
32 to 35 per cent. 

Senieb has shown"^ that the part of croton oil soluble in 
alcohol (sp. gr. 0794—0*800) contains the vesicating prin- 
ciple, while the insoluble portion is entirely non-vesicant, 
but contains the purgative constituents. He attributes the 
purgative properties to the combined non-volatile fatty adds, 
and chiefly to those which have the lowest melting points, 
and which are also the least saponifiable. 

Colza and Bape Oils are practically identical, l^eyare 
extracted from the seeds of Brasaica campestris, var. Oleifera, 
or Colza deprintempSfSLYaiietyof Brassica ca7?ijt?e«<W«(Linn.). 
The seeds are called cole-seed or rape-seed. Colza may be 
regarded as a superior sort of rape oil, the term " colza oil " 
being commonly applied to ordinary refined rape oil. Its 
specific gravity varies somewhat — from 0*912 to 0*9 20 — but 
a fair density is 0*9136 at 60® F. It congeals at 21** F, 
( — 6° C). Its colour is yellowish, or brownish yellow. It 
is sparingly soluble in cold, but readily soluble in hot, alcohol. 
It is largely used for burning in lamps, for lubricating pur- 
poses, and also in the manufacture of india-rubber. 

Gingelly Oil. — Syn. Teel or Til, Bennj^ oil, or SesamA 
OIL. — ^The plant which yields this oil is called Sesamum 
orientale (or indicum), and is much cultivated in India. 
The seeds yield about 45 per cent, of oil. Its specific gravity 

* "Pharm. Journ." [3] 3fiv. 416, 447. 
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h o'g2$. Its presenoey to the extent of not less than 10 per 

cent., may he reoogni»d when mixed with other oils by the 

test given under the head of Almond oil. It may be used 

iostead of olive oil, and, according to Pkretba, for almond 

efl. 

Qzound-nut OIL — Syn, Aiuchis oil. — Obtained from 
the seeds of AraekU hypogcsa (ground nut, earth nut, or 
pea nut) by cold or hot pressure. The cold-drawn oil is 
nearly colourless, and resembles olive oil in flavour. Its 
tpeeific gravity is about 0*916 at the usual temperature. It 
is used in making soap, as a lubricant, as a substitute for 
dive oil in many cases, and as an ingredient in artificial 
butter. 

Horse-ohestnut OIL — From the fruit of j^sctUus hip- 
focoitanum. It has a browmsh-green colour, and keeps 
welL On the Continent it is used medicinally. 

Kustard OiL — Syn. Oleum sinapis.— Three species of 
mustard are grown for the preparation of mustard, and 
«ach of these is capable of f urmshing an oil by expression 
«f the seeds : — 

I**. White mustard oil. — From Siiiapis alba, or white 
mustard, but chiefly from Sinapis arvenais, S. cJdnensis, iS, 
dvckotoma, S. gkmca, S. ramosa, and aSi. tori. The yield is 
about 22 per cent, of the seed. Its specific gravity is 0*9142. 

2°. Black mustard oiL — Oleum sinapis nigri. — The 
seeds yield about 23 to 30 per cent, of oil by expression. 
It is viscid, and has stimulant properties, which make it 
useful as an application in rheumatism. Specific gravity, 
0-921. 

3°. W'Ud mustard oU. — Syn, Oleum eaphani. — Obtained 
from seeds of Raphanus raphajiistrum. From these seeds 
about 30 per cent, of oil is expressed. 

From black mustard seed a volatile oil can be produced 
{see under Yomtilb Oils). 
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Mustard oils (fixed) vary in specific gravity from aboui 
0*921 to 0*9142. They chiefly consist of glycerides of 
stearic, oleic, and brassic or erucic acids. 

Nutmeg Oil (Expressed). — Syn. Expressed oil of 
MACE, Butter op nutmeg or mace, Oleum mtristiojb 
(concrbtum) (Ph. L.), Mtristicjb adeps (Ph. E.), M. buty- 
RUM, Oleum myristicjb expressum (B. P.). — The concrete 
oil expressed from the seed of Myriatica officinalisy or com- 
mon nutmeg. The nutmegs are beaten to a paste, enclosed in 
a bag, exposed to the vapour of hot water, and then pressed 
between heated iron plates. The product is orange coloured, 
fragrant, and spicy, and of a butyraceous or solid consistence.' 
It is a mixture of the fixed with about 6 per cent, -of the 
volatile oil of nutmeg. When discoloured and hardened by 
age, it is called '^Banda soap" (Ol. macis in massis). When 
pure, it is soluble in 4 parts of hot alcohol and in 2 parts of 
warm ether. Among other glycerides, it contains a large 
proportion of myristin. It has been used in rheumatism 
and palsy, but is now chiefly employed for its odour and 
aromatic qualities. It is chiefly imported from Singapore. 
Nutmegs yield from about 17 to 28 per cent, of this fat. 

Olive Oil. — Syn. Salad oil. Sweet oil, Oliv^ oleum 
(B. P.), Oleum olivarum, Oleum oliv^ (Ph. L., E., & D.), 
L. — ^The "oil expressed from the fruit" of Olea ettropcea, 
Linn. (Ph. L.), or common olive. Five different methods 
are employed to obtain the oil from the fruit : — 

1. (Virgin oil, O. o. virgineum, L., Huile vierge,^ 
Fr.) From olives, carefully garbled, either spontaneously 
or only by slight pressure, in the cold. That yielded by 
the pericarp of the fruit is the finest. 

2. (Ordinary "pine oil.") This is obtained by either 
pressing the olives, previously crushed and mixed with 
boiling water, or by pressing, at a gentle heat, the olives 
from which the virgin oil has been obtained. The abov& 



VEGETABLE OILS. 53 

processes famish the finer salad oils of commerce. The cake 
wliich is left is called '* gsignon." 

3. (Segond QUALrnr.) By allowing the bruiseil fruit to 
ferment before pressing it. Yellow ; darker than the pre- 
ceding ; bat mild and sweet tasted. Much used for the tiible. 

4. C' CrORGOir.*') By fermenting and boiling the pi-essed 
cake or marc in water, and skimming off the oil. Jnfeiior. 

5. (Oil of the dtfebnal begions, Oleum ompiiacinum.) 
Is a veiy inferior quality of oil, which is skimmed off the 
sorface of the water in the reservoirs into which the wuste 
water which has been used in the above opomtioiis is 
zeoeivedy and allowed to settle. The last two ai-e chiefly 
used for lamps, and in soap-making, &c. 

Of the principal varieties of olive oil known in commerce, 
and distinguished by the place of their production, '^ Provence 
on." is the most esteemed ; '' Florence oil " and '' Lucca 
oni" are also of very fine quality; "Genoa oil" comes next, 
and then *' Gallipoli oil," which forms the mass of what 
is used in England; '^ Sicily oil," which has a slightly 
resinous flavour, is very inferior ; and " Spanish oil " is 
the worst imported. 

Olive oil is a nearly inodorous, pale greenish-yellow, unc- 
taoos fluid, with a purely oleaginous taste, peculiarly grate- 
ful to the palate of those who relish oil. It does not suffer 
active decomposition at a heat not exceeding 600° F. ; 
and when cooled to 32° F. it congeals into a granular solid 
mass. It is very slightly soluble in alcohol, but its solubility 
is increased by admixture with castor oil. It is soluble in 
i\ part of ether. When pure, it has little tendency to 
become rancid. Sp. gr. varies from about '9x4 to 0*918 at 
60" F. (15*5° C). Prod, 32 per cent., of which 21 percent. 
is famished by the pericarp, and the remainder, which is 
inferior, by the seed and woody matter of the fruit. 

Olive oil being, with the exception of almond oil, the 
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most costly of the fixed oils of commerce, is consequent^ 
very subject to adulteration. Nut, poppy, rape, lard, and \^ 
cotton-seed oils are very common adulterants. Kefined • 
tallow olein, including that obtained from the knackered ; 
yards of Paris, is said to have been used in the same way» ! 
The addition of any other oil to olive oil renders it far less 
agreeable to the palate, and, by increasing its tendency t^ 
rancidity, makes it more likely to offend and derange the 
stomachs of those who consume it. When pure and fresh, olive 
oil is most wholesome as an article of food, or as a condiment. 

In addition to the specific gravity of a sample, the follow- 
ing tests will aid n forming an opinion as to purity: — 

I*. Olive oil loses its transparency and begins to solidify 
at 32**-5o° F. (o°-io° C.) and is completely solidified when 
a small vessel containing it is surrounded by ice or a 
freezing mixture; but when mixed with poppy oil, it 
remains partly liquid even when the latter forms only one- 
fourth of the mass ; if more than one-third of poppy oil is 
present, it does not solidify at all, unless cooled much below 
32° F. (0° C). 

2*. The elaidin test, described in Chapter IX., is a very 
useful one in the examination of olive oil. If pure, it becomas, 
in three or four hours after the application of the test, like 
a firm fat, without any separation of liquid oil, and, after 
twenty-four hours, the mass will be found so hard that some 
little force must be employed to push a glass rod into it. The 
other edible oils do not behave in this way. The solidity of 
the mass is inversely proportionate to the quantity of foreign 
oil present. When the sophistication is equal to one-eighth 
of the whole a distinct liquid layer separates ; when the sample 
contains half its volume of an inferior oil, one-half only of 
the mixture becomes solid, and the other half continues 
liquid. When the adulterant is an animal oil, the mixture 
solidifies in about ^yq hours, but in this case the coagulum 
contains the animal oil, whilst the olive oil floats on the 
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Rixface, and may be' decanted for further examination. 
The ooagnlnm in this case, when heated, exhaleK the odour 
xi randd fat or melted tallow. 

3*. Dr. Bamon Cobdina Lanolies recommends the follow- 
ing test for the examination of olive oil : — 

Mix 3 gms. of the oil to be tested with i gm. of nitric 
acid (3 of nitric add to i of water) in a test tul)e, or 
small stoppered flask, and heat in a water-bat li. If the oil 
iBpore, the mixture becomes clearer, and takes a yellow 
eobur, like purified oil ; if it is adulterated with seed oil, 
it acquires the same transparency as the pure oil, but 
becomes red. With 5 per cent, of seed oil, the reddish 
odour is perceptible; with 10 per cent., it is dmded. Tliis 
reaction does not require more than from fifteen to twenty 
minutes for its development. The colouring lasts for three 
days. 

4^ Bach's method of testing olive oil.* 

o. Nitrio-<icid test. — 5 c.c. of the sample aio shaken in a 
convenient tube with 5 c.c. of nitric acid of sp. gr. 1*30 for 
one minute, and the resulting colour observed, (a) after one 
minute, and (5) after standing five minutes in boiling water, 
and (c) the consistence noted after standing for twelve to 
eighteen hours at about 60° F. (15*5° C). 



Colour. 



One minute. 



Pare olive oil 
Cotton-seed „ 



SesamS 
Sanflower 
Ground-nnt 
Rape -seed 
HicinuB 



tt 
It 
11 
tt 



Pale green 
Yellowisu brown 

White 

Dirty white 

Pale rose 

>> 

ft 



Consistence. 



Five minutes. 



Orange yellow 
Reddish brown 

Brownish yellow 

Reddish yellow 

Brownish yellow 

Orange yellow 

Golden velluw 



Quito solid 

Sulve-like or 

smeary 

Perfectly liquid 

Quite solid 

Quite solid 

Salve-like or 

Biucary 



**Amer, Joam. P/iarni." 1883, 354. 
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Mixtures of olive oil with small amounts of cotton-seed 
and sesame oils are distinguished by the entire mass, though 
at first more darkly coloured and solidifying like pure olive oil, 
yielding, after from twenty-four to thirty-six hours, a brown 
oil upon the surface of the firmly solidified mass, whilst the 
lower layer shows the yellow colour of the pure olive oil. 
Oils which have been treated with alkalies show the same 
reactions as the pure oils. 

h. Melting point of the fatty adds, — This may be obtained 
by the process described in a subsequent chapter. As, 
however, the melting point of fats and fatty acids is apt 
to vary according to the method employed, to obtain 
figures comparable with those of Bach it will be advisable 
to follow the details recommended by him. His process is 
as follows : — A small test tube containing the fatty mass is 
placed in a beaker filled with water, and heated by a small 
flame. A thermometer is dipped into the fatty acids, gently 
stirred about during the observation, and the temperature 
noted when the entire mass becomes perfectly clear. This 
is the melting point. The flame is removed, and, when 
clouds begin to form about the bulb of the thermometer, 
the temperature is again observed. This is the solidifying 
point. The following are the results obtained by Bach in 
this way : — 



The Fatty Acids of 


Melt at (Cent.) 


Solidify at (Cent.) 


Pure olive oil 

Cotton-seed „ 

Sesam^ „ 

Ground-nut „ 

Sunflower ,, 

Bape-seeJ „ 

Ricinns „ 


26-5-28-5*' 
38-0*' 

35 -o^ 

330' 
23-0* 

207** 
130** 


Not lower than 22* 

350° 

325: 
310 

1 70'* 

150'' 

20*' 



The melting and solidifying points of olive oil deviate so 
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far from those of the other oils that adulteration with them, 
to the extent usually occurring in commerce, is said to be 
thus readily detected. The following cases of adulteration 
are given : — 



Fatty Adds from Mixture of 


Melt at 
(Cent.) 


Solidify at 
tCent.) 


Gallipoli olive oil +20 per cent. Siinflower oil 
Nizza „ „ + 20 „ Cotton-seed „ 
Gallipoli „ „ 4-33i „ Kape-seed „ 


24^ 
31-5" 

20 


28* 

16-5'* 

135° 



5®. TBechi's method of detecting cotton-seed oil in olive 
oU.» 

Bechi finds the following method to give good results : — 
5 c.c. of the sample are mixed with 25 c.c. alcohol of 98 per 
cent., and 5 c.c. of a silver-nitrate solution (i gm. of the 
nitrate in 100 c.c. of 98 per cent, alcohol). The mixture 
is heated to 84* C. If cotton-seed oil be present, even in 
very small quantity only, the mixture will become coloured, 
and take a tint more or less deep according to the amount 
of cotton-seed oil present. This method depends on the 
property possessed by cotton-seed oil of reducing silver 
nitrate. It is necessary to avoid heating by a direct flame, 
or other oils which may be present, such as linseed oil, 
colza, &c., will give colorations. 

6°. Renard's method of detecting earth-nut oil in olive 

on.t 

The oil is saponified, and the resulting soap decomposed 
by hydrochloric acid. The fatty acids which separate are 
then converted into lead salts, and the oleate of lead 
removed by ether. The remaining lead salts are then de- 



» " Journ. Pbarm." [5] ix. 35-36. 
t ** Coanpt. Rend." Ixxiii. 1330. 
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composed by hydrochloric acid, and the fatty adds obtained 
are dissolved in alcohol of 90 per cent., and the solution is ^ 
left to cool. If earth-nut oil is present, abundant crystalft 
of arachidic acid will soon be seen to form. The crystal 
are washed in alcohol of 70 per cent., in which they are 
perfectly insoluble, dissolved in boiling absolute alcohol, and 
the solution is evaporated to dryness and weighed. In 
reckoning the amount of arachidic acid obtained, allowance 
must be made for the quantity dissolved by the alcohol. lOo 
parts of 90 per cent, alcohol dissolve 0*25 of arachidic acid. 
The process does not succeed with a mixture containing less 
than 4 per cent, of earth-nut oil, but M. Benard states that 
with a 10 per cent, mixture the proportion of the adulterant 
may be ascertained within i per cent, of the truth. 

7°. The following tests for the detection of the presence 
of linseed, sesame, and colza oils in olive oil have also been 
proposed : ♦— 

Linseed, — 2 c.c, nitric acid are mixed with 5 c.c. of the 
sample, and a piece of bright copper wire is introduced into 
the mixture. If after half an hour the wire has acquired a 
rose colour, the olive contained linseed oil. 

SesamJe, — ^An equal quantity of hydrochloric acid (23° B.) 
is added, and a fragment of cane sugar dissolved in the 
mixture. If, after shaking and standing, a red colour is 
developed, sesame oil is indicated. 

Colza, — 10 gms. of the sample are saponified with alcoholic 
potash (free from sulphur). If there is a darkening in 
colour, it shows the probable presence of colza oiL 

The dietetical uses of olive oil are well known. In Spain 
and Italy it is commonly employed as a substitute for butter. 
It is highly nutritious, but is digested with difficulty by some 



* "Arch. Pharm.*' iii. 23, 280; "Joum. Soc. Chem. Ind." 1885^ 
601. 
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persons, and hence should be avoided by the dyspeptic, 
like ahnond oil, it is occasionally employed as a laxative 
and vermifuge, and is, perhaps, one of the mildest known. 
In pharmacy it is extensively employed in the preparation 
of cerates, liniments, ointments, and plasters. Dose, for an 
adult, ^ to I wineglassful as a mild aperient ; for an infant, 
^ to I teaspoonf ul mixed up with an equal quantity of honey, 
syrup of roses, or syrup of violets. The white fibrous sedi- 
ment which forms in the recently expressed oil is the 
imurca of Pliny, and was formerly highly esteemed in 
medicine. 

The commoner kinds of the oil are used for lubricating, 
illuminating, dressing of wool, and for soap-making. As a 
lubricant and illuminant, its value is liable to serious depre- 
ciation, according to Mr. L. Archbutt, F.C.S., from excessive 
quantities of free oleic acid. In 89 samples Mr. Archbutt 
found the proportion of acidity (expressed as oleic acid) to 
vary on the average from 5*3 to 12*2 per cent., and when the 
amount exceeded about 3 to 5 per cent., the oil was found, 
when burnt in lamps, to have a great charring action on the 
wicks.* 

Olive Oil Droppings. — Syn, Sweet oil droppings. — 
The " foots," or ** droppings " and " drippings " of the casks, 
cisterns, and utensils used in the storage of olive oil. It 
is used for machinery, making soap, <Src. 

Palm Oil. — Syn. Palm butter, Oleum palm.e. — This 
oil is obtained from the fruit of several species of palm, 
chiefly of Elceis guineenaia. The nuts or fruit, after sepa- 
ration from the spadices containing them, are allowed to 
decompose to a certain extent in the open air. By 
pounding with wooden pestles, the pulp is then detached 
from the hard nuts, mixed with a little water, and heated. 

* "Analyst," Sept. 1884. 
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The oil is then forced out hy pressure. This process doef 
not free the oil from all fragments of pulp, and hence Ifc 
has a great tendency to become rancid and add. Fresh 
pahn oil has an orange-yellow tint, a sweetish taste, and 
an odour somewhat resembling that of violets or orris root; 
It is of the consistence of butter or lard. Its melting poinft 
varies greatly — from 76* to 95° F. It is bleached by ex- 
posure to sunlight, chlorine, chromic acid, and sulphuxio 
acid. Specific gravity, about 0*968. It is soluble in ether 
and in alcohol of specific gravity 0*848. Mr. Abchbutt 
found a very large proportion of free fatty acid in several 
samples examined by him, varying from 12*0 to 79*0 per 
cent, calculated as palmitic acid. It is used in candle and 
soap making, and also to colour and scent ointments, 
pomades, soap powders, <Sk;. ^^ Lagos" oil generally is most 
neutral, and '' Brass " oil hardest of the several kinds im- 
ported. 

Palm-nut, oe Palm-nut Kernel, oil is extracted from 
the nuts or kernels of the fruit. It has a primrose-yeUow 
colour, and an odour like that of cocoa-nut oil. It is often 
used instead of the latter in soap-making, and contains, like 
it, both fixed and volatile acids. 

Piney Oil. — Syn. Piney tallow, P. dammab, P. 
RESIN. — To prepare this oil, the seeds of Yateria indica, or 
Piney tree, are roasted, then ground, and boiled with water. 
The oil is skimmed off. When cold, it is a solid fat, 
which melts at about 95°t097**F. (35°— 36° C.) Its specific 
gravity is about 0*926. Its colour is white, and it has a 
somewhat fragrant odour. It is made into candles. 

Bape-seed Oil. — Syn, Colza oil. Brown oil, Oleum 
RAF^. — This is identical with colza oil {see above), Kefined 
or pale rape oil is prepared from the crude oil by agitating 
it with 2 per cent, of oil of vitriol previously diluted with 
about twice its weight of water, and after ten or twelve days' 
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lepose, decantmg tihe dear oil, and filtering it throngh Can- 
ton flannel or felt. The quality is improved by washing it 
inth water or steaming it before filtration. It is used for 
lamps, blacking, and machinery ; and also for adulterating 
both almond and olive oils. It is the common '' sweet oil** of 
the oilmen and druggists. Usual specific gravity, about 
0-9I3--9I5. 

Sesame OiL — See Ginoelly Oil. 

Teel or Til OiL — See Gingelly Oil. 

Turkey-red OiL — ^This oilis the soluble product obtained 
by the action of sulphuric acid on different oils. It may 
be prepared by mixing castor oil with sulphuric acid diluted 
with one-third of its bulk of water, and leaving the mixture 
o?er night. It is then washed, to remove the acid, with 
water containing common salt, and the fatty acids are 
saponified with ammonia, either alone or with potash or 
soda. Fbemy long ago investigated the action of sulphuric 
add on olive oil; and the use of sulpholeic acid for preparing 
GotUm tissues was first proposed by Kunge in his book on 
tbe chemistry of colours, published in 1834. In 1876 the 
sulpholeic acid from castor oil was introduced with marked 
advantage. According to Miller-Jacobs, Turkey-red oil 
is a mixed solution of sulpholeic acid, C,gH33(SO,H)0, 
(soluble in water), hydroxyoleic acid (CigH3^0,),and hydroxy- 
stearic add (CjgHj^Oj) (soluble in alcohol), and unaltered 
oil, or triglyceride (soluble in ether). When sulpholeic 
acid is boiled with water, the following decomposition, 
according to H. Schmid,* takes place : — 
2C„H„S0, + 2OH. = SO,H. + SO. + C„H„03 + C..H^O. 

Sulpholeic Water Sulphuric Sulpharous Hydroxyoleic Hydroxy- 

add acid anhydride acid stearic acid 

MtLLEB-JACOBS cousidors that the action of Turkey-red 
♦ "Dmgl. Pdyt. J,'* 254, 346-350; "J. Soo. Chem. Ind." 1883. 
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oil 88 a mordant is due to its yielding oil to the fibre in a 
finely divided form, and, in the best processes, the remain- 
ing sulpholeates are said to be removed by washing. 
LiECHTi and Suida, however, state that many more experi- 
ments require to be made before the chemical changes 
which take place in this process are completely understood. 
MtLLEB-JACOBS says that the strongly diluted solution of 
Turkey-red oil treated with aqueous ammonia until it has 
an alkaline reaction should remain clear, and show no 
turbidity after the lapse of some hours. The turbidity 
would be caused by the presence of more or less considerable 
quantities of solid fats, or their glycerine ethers (palmitin 
and stearin), and proves that either very impure castor oQ, 
or generally other crude oils, such as rape-seed oil, sesam^ 
oil, blubber oil, cotton-seed oil, olive oil, were employed fcwr 
the preparation of the red oil in question. 

Formerly the oil used in Turkey-red dyeing was GraUi- 
poli oil (HuiLE toubnante), but this has now to a great 
extent been superseded by the preparations above noticed. 

Watchmaker's Oil. — Prepared by placing a clean strip 
or coil of lead in a small white-glass bottle filled with pure 
almond or olive oil, and exposing it to the sun's rays for 
some time till curdy matter ceases to deposit and the oil 
has become quite limpid and colourless. It does not become 
thick by age, and hence is suitable for tine work. Specific 
gravity, o'9i6-o'9i7. 

Chaulmoogra Oil. — Syn. Lukbabo oil. — From Gyno- 
cardia odorata, a native of India. It contains palmitic and 
gynocardic acids, and, according to Messrs. Naylob and 
Mass, cocinic acid. Solid at 60° F. Melts about 108° F. 
Specific gravity 0*930. Both the oil and gynocardic acid 
have been used with success in skin diseases. In eczema, 
Dr. W. Cottle has found an ointment made of gynocardic 
acid 15 to. 2 5 grains, vaseline i oz., almost a specific. 



CHAPTER IV. 

VEGETABLE OILS. 

(5) Volatile. 

8yfL Olea destillata, Olea distillata, Olea essen- 
tially Olea yolatiua, L., Huiles yolatiles, Fr. — The 
volatile oils derived from the vegetable kingdom are an 
extensive and important class of bodies, found in almost 
evety part of the majority of the plants which produce them, 
except the cotyledons of the seeds, in which, in general, the 
fixed oils are exclusively stored up. Their presence confers 
upon flowers, leaves, fruit, seeds, roots, bark, and woods 
their peculiar and characteristic odours; but among these 
they are not equally distributed in the same individual, and 
are often altogether absent from some of them. To them 
we are indebted for our most delightful perfumes and our 
choicest spices and aromatics. Some of them are found to 
possess valuable medicinal properties, and others are in- 
vested with the highest possible interest on account of their 
peculiar chemical constitution, and the reactions which 
occur when they are brought into contact with other 
bodies. 

The volatile oils are often called '^ essences,'' and the same 
term is also commonly applied to their alcoholic solutions. 
Although essential oils are volatile, volatile oils are not 
always essential ones as the term is understood. For 
instance, the petroleum and parai£n oils obtained by the 
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distillation of native petroleum and bituminous 

though not essential, are volatile oils. To describe the two ] 

as synonymous is therefore incorrect. 

Preparation, — ^The volatile vegetable oils are procured in 
several ways: — (i') By distillation ; (2°) By absorption or' 
'^enfleurage;" (3*) By means of solvents; (4°) By ex- 
pression ; (s°) By maceration. 

(i^) Distillation, — ^According to the common method of 
proceeding, substances which part freely with their oil are 
put into the still along with about an equal weight of 
water, and are at once admitted to distillation. Those sub- 
stances which give out their oil with difficulty are fin* 
soaked for twenty-four hours, or longer, in about twice their 
weight of water, to each gallon of which i lb. of common 
salt has been added, in order to raise its boiling point. The 
distillation is conducted as qxiickly as possible, and when 
one-half the water has come over, it is returned into the 
still, and this cohobation is repeated, when necessary, until 
the distilled water ceases to be mixed with oil. The heat of 
steam, or a salt-water bath, should be preferably employed. 
When a naked fire is used, the still should be deep and 
narrow, by which means the bottom will be better protected 
by the gradually decreasing quantity of water towards the 
end of the process, and empyreuma prevented. When the 
distilled water is to be repeatedly cohobated on the in- 
gredients, a convenient and economical plan is to so arrange 
the apparatus that, after the water has separated from the 
oil in the receiver, it shall flow back again into the still. 
An ordinary worm-tub, or other like condensing apparatus, 
may be employed; but, in the case of those oils which readily 
solidify, the temperature of the water in the condenser 
must not fall below about 55° F. 

The mixed vapours which pass over condense and fall as 
a milky-looking liquid into the receiver. This separates 
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after a time into two portions, one of which is a solution of 
a part of the newly eliminated oil in water, and the other 
is the oil itself. The latter either occupies the upper or the 
lower portion of the receiver, according as its speciiic gravity 
is less or greater than that of distilled water. The separation 
of the oil and water is effected by allowing the mixed liquids 
to drop into a '' Florentine receiver" (Fig. i), when the oil 
18 the lighter of the two, by which means the latter 
Bccnmnlates at a, and the water flows over by the spout 5. 

The same receiver may be em- 
pkyyed for oils heavier than water, 
fay reversing the arrangement; 
but a glass ''separator" (Fig. 2) 
is, in general, found more conve- 
nient. In this case the oil accumu- 
lates at the bottom of the vessel, 
and may be drawn off by the stop- 
cock provided for the purpose. 

In 1836, the London College gave the following directions 
for the preparation of the essential oils : '' The fruit of 
anise, caraway, and juniper, the 
flowers of chamomile, lavender, and 
eider^ the berries of allspice, the 
tops of rosemary, and the entire 
recent plants of the other herbs are 
to be employed." " Put any one 
of these into an alembic, then pour 
in as much water as will cover it, 
and distil the oil into a large vessel 
kept cool." (Ph. L. 1836.) But 
these were excluded from the Phar- 
macopoeia of 1 85 1, on the ground 
that these substances are seldom prepared by the druggist 
or apothecary. 
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The Edinburgh College directs — '' As much water onfy 
is to be employed as will prevent empjreuma during the 
distillation. The distillation may be immediately com- 
menced after a proper maceration, and the oil afterwards 
separated from the water," in the manner already noticed. 

'^ It is also necessary to observe, in preparing these oilSf 
as well as the distilled waters, that the quality of the sub* 
stances, their texture, the season of the year, and similar 
circumstances must occasion so many differences that it \A 
scarcely possible to give any certain and general rules which 
shall strictly apply to every example. Many things, there* 
fore, must be regulated by the judgment of the operator." 

The Dublin College directs the vegetable substances to 
be macerated in the still with about 5 times their weight of 
water, for twenty-four hours, when one-half of the water is 
to be drawn over. The oil having been separated from 
this in the usual manner, it is to be returned to the still, 
and the same quantity drawn over as before, from which 
the oil must again be separated. 

Chevallier gives the following rules for the distillation 
of essential oils : — 

1. Operate upon as large quantities as possible, in order 
to obtain a greater product, and one of fiuei* quality. 

2. Conduct the distillation rapidly. 

3. Divide the substances minutely, in order to facilitate 
the extrication of the oil. 

4. Employ only sufficient water to prevent the matter 
operated on from burning, and the product from being con- 
taminated with empyreuma. 

5. For substances whose oil is heavier than water, satu- 
rate, or nearly saturate, the water in the still with common 
salt, to raise the boiling point, and thus to enable the 
vapour to carry over more oil. 

6. Employ, when possible, water which has. been already 
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distilled from off tbe same substances, and has thus become 
saturated with oil. 

7. For oils naturally flxiid, keep the water in the re- 
frigerator cool ; but for those oils which easily become solid, 
preserve it at 80** to 90° F. 

To the above may be added — 

8. Collect the oil as soon as possible after it separates 
from the water with which it passes over, and in its subse- 
quent treatment keep it as much as possible from free 
contact with the air. 

Dr. Ure remarks : " The narrower and taller the alembic 
is, within certain limits, the greater will be the proportion 
of oil, relative to that of the aromatic water, from like pro- 
portions of aqueous and vegetable matter employed." 
*' Some place the plants in baskets, and suspend these im- 
mediately over the bottom of the still, under the water, or 
above its surface in the steam ; but the best mode, in my 
opinion, is to stuff an upright cylinder full of the plants 
and drive down through them steam of any desired force, 
its tension and its temperature being further regulated by 
the size of the outlet orifice leading to the condenser. The 
cylinder should be made of strong copper, tinned inside, and 
encased in the worst conducting species of wood, such as 
soft deal or sycamore." 

The newly distilled oils may be separated from adhering 
water, which frequently renders them partially opaque 
or " cloudy,*' by repose at a temperature between 60® and 
70® F., and subsequent decantation; but to render them 
quite dry (anhydrous), it is necessary to let them stand 
over some fragments of fused chloride of calcium. This is 
not, however, required with the commercial oils. 

(2°) Ahaorptimi or ^^ enjleurager — ^The odours of some 
flowers, such as jessamine and mignonette, are too delicate 
to bear heat, and for these the process of absorption is 
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employed. Sheets of glass in wooden frames, called dUuM^ 
are coated on their upper and lower surfaces with grease 
about a tenth of an inch in thickness. The flowers are 
spread upon this grease, and a number of francos are super- 
imposed on each other. After a day or two the flowers are 
carefully removed, and replaced by fresh ones, and this is 
continued for two or three months till the fat is impregnated 
with the odours. It is then removed, and extracted with 
alcohol. 

Kecently the grease has been replaced in some cases by 
paraffin, glycerine, or vaseline. 

(3°) Solvents, — For this process various solvents are used, 
such as alcohol, ether, chloroform, petroleum, bisulphide of 
carbon, &c,, and the oil is extracted by these in a percolator. 

(4°) Expression, — The essential oils of lemons and oranges 
of commerce, and of some other fruits, are chiefly obtained 
by submitting the yellow rind to powerful pressure ; but in 
this way they are not so white, nor do they keep so well, as" 
when distilled, although in the case of the fruits referred to 
the oils are more fragrant than when prepared by any other 
method. 

This process is only adapted for substances which are very 
rich in essential oil. 

(5**) Maceration, — Flowers with very delicate perfumey 
such as those of the bitter orange, violets, &c., which would 
be spoilt by distillation, are treated by this method. The- 
medium used for infusion is clarified beef or mutton suet,, 
or lard. The fat is melted, the flowers immersed, and the- 
mixture stirred occasionally for a day or so. The exhausted 
flowers are removed and fresh ones introduced, and such 
renewals are continued till it is judged that the fat is- 
sufficiently charged with the oil. 

Eectification.'^Tlna la commonly performed without water, 
by the careful application of a heat just sufficient to mak& 
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the oils flow over pretty rapidly, so that they may be kept 
heated for as short a time as possible. One-half, or at 
most two-thirds only, is drawn off, that left in the retort 
being usually mixed with raw oil intended to be sold in 
that state. This meth6d often leads to much loss and 
disappointment, and more than one rather dangerous 
explosion has been known to result from its use. A better 
plan is to rectify the oil from strong brine, and then to 
separate any adhering water, either by repose or chloride 
of calcium. 

Volatile oils should be preserved in well-closed and nearly 
full bottles, in the shade, and should be opened as seldom as 
possible. By age they darken, lose much of their odour, 
increase in density, and become thick and clammy. It is 
then necessary to distil them, by which the undecomposed 
portion is separated from the resin. Agitation along with 
animal charcoal will restore their clearness and original 
colour, but nothing more. 

Trop, The volatile or essential oils are usually more 

limpid and less unctuous than the fixed oils, but some of 

them are butyraceous or crystalline. Neaily all of them 

consist of two or more oils, differing in their sp. gr. and 

boiling points, one of which is generally liquid, the other, in 

some cases, crystalline. All of them, when perfectly pure, 

are colourless, though before rectification nearly the whole 

of them have a pale yellow tint, and some of them are 

brown, blue, or green. Their odour is that of the plants 

which yield them, and is usually powerful ; their taste is 

pungent and burning. They mix in all proportions with 

the fixed oils, dissolve freely in both alcohol and ether, and 

are sparingly soluble in water, forming "perfumed" or 

"medicated waters." Their boiling point usually ranges 

between 310** and 325° F., and is always considerably 

higher than that of water. They resist saponification, and 
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(excepting oil of cloves) do not combine with the salifiable 
bases. Their density fluctuates a little on either side of water. 
The lightest oil is that of citrons (sp. gr. '847), and the 
heaviest that of winter green (sp. gr. i'i73). When cooled 
sufficiently, they all solidify. The common temperature of 
the atmosphere is sufficient for this with some of them, as 
the oils of roses and aniseed ; whilst others require to he 
cooled below the freezing point of water before they assume 
the solid form. In this state they appear to consist of a 
crystalline or semi-crystalline substance (stearoptene, stear- 
essence), and a fluid portion (elseoptene, olei-essence). The 
two may be separated by pressing the concrete oil between 
the folds of bibulous paper, in the cold. By exposure to 
the air, the volatile oils rapidly absorb oxygen, and become 
partially converted into resin. This is the cause of the 
deposit that usually forms in them (especially in the 
expressed oil of orange) when kept in an ill-corked vessel. 
The solid crystalline matter which separates from them 
when kept in closed vessels is stearoptene. 

Chemically considered, the essential oils may be divided 
into three classes : — 

1. Oils composed of carbon and hydrogen only (binary 
volatile oils, hydrocarbons, terebenes, camphenes), of which 
oil of turpentine may be regarded as the type. These are 
characterized by being, as a class, less soluble in rectified 
spirit and in water than the other essential oils. The oils 
of bergamot, capivi, cubebs, elemi, hops, juniper, lemons, 
orange peel, pepper, the grass oil of India, the laurel oil 
of Guiana, and some others belong to this class. 

2, Oils containing carbon, hydrogen, and oxygen (oxygen- 
ated oils), including most of those used in medicine and 
perfumery. These, as a class, are more soluble in rectified 
spirit and in water than those containing carbon and 
hydrogen only. To this class belong the oils of almonds. 
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aniseedy cassia^ oedar-woody cinnamon, cumin, jasmin, 
lavender, meadowsweet {Spircea ulmaria), orange flowers, 
pennyroyal, peppermint, spearmint, rosemary, rose-petals, 
valerian, winter green {Gatdtheria procuynbens), and othera 
too numerous to mention. A few of these oxygenated oils 
contain nitrogen. 

3. Oils containing sulphur (sulphuretted oils). These are 
characterized by their extreme pungency, suffocating odour, 
vesicating power, property of blackening silver, and being 
decomposed by contact with most other metallic bodies. The 
qQs of assafoetida, black mustard seed, garlic, horseradish, 
and onions are of this kind. Some sulphuretted oils contain 
nitrogen. 

Uses, d:c, — ^The volatile oils are chiefly used by perfumei*s 
and rectifiers, and in medicine. Some of the cheaper kinds 
are largely employed as vehicles for colours, and in the 
manufacture of varnishes. The dose of the aromatic and 
carminative oils is from i to 10 drops, on sugar, or dis- 
solved in a little weak spirit. This does not apply to oil 
of bitter almonds, the dose of which is ^ to ^ a drop. 

%* The following list includes short notices of nearly all 
the volatile oils which have been examined, as well as of 
some other substances of a similar character which 
commonly pass under the name. 

These will be most conveniently studied if classed accord- 
ing to the natural orders of the plants from which they are 
derived :^ 

Class, TnALAMIFLOBiE. 

Natural Order, AnonacecB* 

nang-Bang Oil. — Syn. Cananga oil. Oleum anon^, 
Oleum unonje. — ^The flowers of Cananga odorata — the Uva- 
ria odamta of Boxbubgh and the earlier Indian botanists — 
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yield this oil. It is interesting as containing benzoic ether. 
FLtCKiGEB has shown that it also contains a phenol-like 
body, and an aldehyde or ketone. 

Natural Order, Aurantiacece. 

Bergamot, Oil of. — Syn, Essence of bebgamot. Oleum 
BEBGAMii, O. BERGAMOT^. — Prepared by expression, or ex- 
pression and scarification, from the rind of the Citrus 
hergamia, or bergamot orange. It is of • a pale-greenish 
colour, and highly fragrant. It is obtained purer by distil- 
lation, but its perfume is then less delicate. Its specific 
gravity varies from o*86 to 0*885. The rind of 100 bergambt 
oranges will yield nearly 3 oz. of oil (M. Raybaud). It is 
very frequently adulterated — with rectified spirit, or with 
oil of lemons, orange, or turpentine. The presence of these 
substances will be found to be indicated by the methods 
given under Testing op Oils. It may be here mentioned 
that pure bergamot oil is much more soluble in rectified 
spirit than either of the adulterants specified, and it 
dissolves completely in solution of potash. Its chief use is 
in perfumery, but it has been recently recommended * as a 
reliable and quick acting remedy for scabies, 

Cedrat OiL — Syn, Essence of cedea. Oleum cedbi, 
O. ciTRi FiNUM, L. — From the exterior yellow rind of the 
fruit of Citrus medica, or citrons, either by expression or 
distillation, as oil of bergamot. The first portion of oil that 
comes over is colourless ; the latter portion greenish. Very 
fragrant. Specific gravity, '847. Prod. 100 citrons yield 
nearly i fl. oz. of pale and \ fl. oz. of green oil. 

Citron Oil. — Syn. Essence of citron. Oleum citri. — 
Obtained from the lees of citron juice, or from the peel of 
citrons. The latter generally goes by the name of oil of 
cedrat. Both are fragrant. 

* "Pharmaceut. Zeitung,'* 1881, 306. 
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Lemons, Oil o^.—Syn. Essence of l., Oleum lihokis 
(B. P.), Oleum limonis, O. limonum (Ph. L., E., & D.). — 
From the yellow portion of the nnd, grated, placed in hair 
bags, and exposed to powerful pressure ; also by distillation, 
but the product is then less agreeably fragrant and sweet, 
thofugh it keeps better. Kearly colourless ; odour that of the 
fruit. Specific gravity, '8752 to '8785. Expressed oil, '8517, 
distilled oil, '845, at 72° F. (Ube). Prod, 100 lemons yield, 
bj expression, if to 2 oz. (nearly) ; by distillation, i^ to \\. 
It is commonly adulterated with oil of turpentine, and 
occasionally with nut or poppy oil. When pure, it is soluble 
in all proportions in absolute alcohol, but rectified spirit 
only dissolves 16 per cent, of it. It also boils at 148'' F., 
whereas oil of turpentine boils at 312°, and mixtures of the 
two at intermediate temperatures, depending on the pro- 
portions. G. Heppe * tests for turpentine as follows : — 
A portion of the oil is gradually heated on a sand-bath in 
a perfectly dry test tube ; with a small quantity of cupric 
batyrate (size of pin's head) to about 172° C. If the oil of 
lemons is pure, the copper salt dissolves and colours the oil 
green. If oil of turpentine be present, the oil becomes 
turbid, turns yellow, and deposits reddish-yellow cuprous 
oxide. Too much of the reagent must not be used ; other- 
wise the oil will be green after cooling, even if oil of 
turpentine be absent. 

Liines, Oil of. — Syn, Oleum limett^e, L. — From the 
rind of the fruit of Gitrua limetta, or lime, as oil of lemons, 
which it somewhat resembles. Frod, 100 limes yield 2 J 
to 2| oz. of oil. 

Neroli Oil. — Syn, Oil op orange flowers, Essence op 
NEROLi, Oleum naphje, O. aurantii plorum, Aurantii 
oleum (Ph. E. & D.). — Prepared from the flowers of either 



* "Chem. Tech. Centr. Anz." Hi. 371. 
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the bitter (Seville) or sweet orange {Citrus vulgcma or C» 
aurcmtium) by distillation with water. That from the froK! 
is said to be preferred, but there does not appear to be any 
actual difference between the two. It is very fluid, and 
lighter than water, in which it is slightly soluble. It k 
delightfully aromatic and fragrant, but the odour difitoi 
slightly from that of the flowers. loo lb. of flowers gathered 
in May or December yield 3 to 6 oz. of oil ; 6 cwt. of th9 
fresh flowers yield i lb. of oil. 

!N'eroli is commonly adulterated with alcohol or essence 
de petit grain, and often with both. The presence of the 
flrst is easily determined; that of the second can only 
be discovered by comparing the odour evolved during the 
evaporation of a drop of the suspected oil, placed on a 
piece of white paper with a like drop of pure neroli similarly 
treated. 

Orange Oil. — Syn, Essence op obange, Oleum aurantii, 
O. AURANTiORUM, O. AUEANTioRUM coRTicis. — Prepared from 
the yellow portion of the rind of either the Seville or sweet 
orange, preferably of the latter, in the same way as oil of 
bergamot, or of lemons. It closely resembles oil of lemons, 
but is more agreeably fragrant. The expressed oil is very 
apt to become opaque, and deposit a stearoptene, especially in 
cold weather, unless well kept from the aii*. Specific gravity, 
about 0*875. ^^^ fruits yield 4 to 5 oz. 

Orange Berries, Oil of. — Syn, Oleum aurantii bacc^. 
— From the small unripe fruit of the orange tree. It does 
not keep well. 

Orange Iteaf Oil. — Syn. Essence de petit grain. 
Oleum aurantii folii. — From the leaves of either the 
bitter or sweet orange — that from the first being preferred. 
It is delightfully fragrant. Extensively used to adulterate 
oil of neroli, and is itself commonly sophisticated with both 
alcohol and oil of orange berries. 
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Katural Order, Caryophyllacccp. 

Cajeput OiL — Syvu Cajeputi oil, Kyapootie oil, 
Cajeputi oleum (B. p.), Oleum cajaputi (Ph. L., E., & D.), 
L — ^Froin the dried leaves of the Melaleuca cajeputi 
(Mekdeuca minora B. P.). Colourless, when pure (that of 
eommerce is usually green); odorous; aromatic; taste, hot 
and penetrating. Its odour has been compared to a mixture 
of those of camphor and cardamoms. It boils at 343° F. 
Sp.gr. '920 to '927. When rectified, about three- fourths 
of the quantity passes over colourless, and has the density 
•897 ; the remaining portion is green, and has the density 
'920 to '925 . Its green colour is derived from a salt of copper, 
the presence of which may be recognized by the red precipi- 
tate occasioned by agitating the oil with a solution of f erro- 
cyanide of potassium (Guiboubt). From the East Indies. 

Pure oil of cajeput is slightly soluble in water ; entirely 
and freely soluble in alcohol ; dissolves iodine ; and when 
dropped on water, rapidly diffuses itself over the surface, 
and soon completely evaporates. A spurious kind (Factitious 
oil op cajeput), made of oil of rosemary, flavoured with 
camphor and the oils of peppermint and cardamoms, and 
coloured with verdigris, is occasionally met with in the shops. 
Oil of cajeput is a powerful antispasmodic and diffusible 
stimulant. Dose, 3 to 6 drops, on sugar ; in cholera, colic, 
epilepsy, hysteria, rheumatism, spasms, toothache, &c. 
Cloves, Oil of. — Syn. Essence of cloves, Oleum 

CABYOPHYLLOBUM, OlEUM CABYOPHYLLI (B. P., Ph. L., E., & 

D.), Oleum Eugenia cabyophylli (Ph. D. 1826), L. — 
Obtained from the Caryophyllus aromaticus, or Molucca 
clove tree, cultivated in Penang, Bencoolen, and Amboyna. 
The unexpanded flowers (cloves) and flower-stalks are soaked 
for some time in salt and water, and then submitted to 
distillation, the distilled water, after having deposited its oil, 
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being returned three or four times into the stUl, and again 
^* worked off" from the same materials. Nearly colourlesSi 
-when recent, gradually becoming pale yellow, and ultimately 
light brown, by age ; highly aromatic, with the characteristie 
odour and flavour of cloves. It is the least volatile of all 
the essential oils. Soluble in alcohol, ether and strong 
acetic acid. Specific gravity, 1*055 ^^ i*o6i (1*034 to 
i*o6i, B. P.). Frod, 16 to 22 per cent. 

As a medicine it is stimulant and carminative. It is 
used as an adjunct to purgatives and as an application to 
carious teeth. 

Oil of cloves is frequently adulterated with inferior 
essential oils, especially with those of pimento, pinks, and 
clove-gillyflowers, and, occasionally, with castor oil. The 
following methods have been recommended for testing its 
purity. — I. Pure oil of cloves forms a butyraceous coagulum 
when shaken with pure liquor of ammonia, which crystallizes 
after fusion by a gentle heat. — 2. Treated with an alcoholic 
solution of potash, it entirely congeals into a crystalline 
mass, with total loss of its characteristic odour. ^3. Shaken 
with an equal volume of strong caustic soda lye, it forms, 
on repose, a mass of delicate lamellar crystals. — 4. Solution 
of chromate of potash converts it into brown flakes, whilst 
the salt loses its yellow colour. — 5. Chlorine turns it first 
green, and then brown and resinous. — 6. Nitric acid turns 
it red, and a reddish-brown solid mass is formed; with heat, 
it converts it into oxalic acid. — 7. It dissolves freely in 
sulphuric acid, yielding a transparent, deep reddish-brown 
solution, without any visible decomposition. — 8. Mixed, 
gradually, with about one-third of its weight of sulphuric 
acid, an acid liquor is formed, together with a resin of a rich 
purple colour, which, after being washed, is hard and brittle, 
and forms a red tincture with rectified spirit, which is pre- 
cipitated of a blood-red colour by water. — 9. It dissolves 
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iodine freely, without any marked reaction. — 10. It dissolves 
HUdtaline freely. 

II. M. Jacquemin recommends the following as a very 

delicate test for the presence of carbolic acid when used s& 

aa adulterant for oil of cloves: — One drop of the suspected 

dl is mixed with a very small quantity of solution of aniline 

by means of a glass rod, and then shaken with 5 or 6 c.c. of 

distilled water. By the addition of a few drops of sodium 

hypochlorite to the mixture the characteristic blue colora- 

ti(m due to carbolic acid will be developed in a few minutes 

if the adulterant is present, whereas, with the pure oil, 

nothing but the purplish-violet colour of aniline will be 

perceived. Stirring or shaking must be avoided after the 

addition of the hypochlorite. The presence of i per cent. 

of phenol can thus be demonstrated in i drop of the oil. 

By distilling commercial oil of cloves from solution of 
potash, Ettlinq obtained two volatile oils — a light oil, sp. 
gr. 0*918, isomeric with oil of turpentine (Cj^Hj,), and a 
heavy oil (paryophyUic or eugenic acidy G^^H^fi^), The 
latter remained in the retort, combined with the alkali, 
while the light oil passed over. On addition of phosphoric 
or sulphuric acid to the residue the heavier oil was liberated 
and also distilled ofil Its sp. gr. was 1*079. 

Artificial vanillin may be prepared from oil of cloves* in 
the following manner : — i®. The oil is diluted with three 
times its volume of ether, and agitated with a very dilute 
aqueous solution of potash. 2°. The resulting alkaline 
solution of eugenol is separated, the alkali neutralized by 
acid, and the eugenol dissolved in sufficient ether. 3°. The 
ether is distilled off, and the eugenol treated with anhydrous 
acetic add. 4®. The aceto-eugenol thus formed is oxidized 
bj a weak and warm solution of potassic permanganate, and 

• « Chemist and Drnggist," 1881, 442. 
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the product filtered, rendered slightly alkaline, and 

trated. 5**. It is, lastly, acidulated, and agitated with eftli0#i^ 

to remove the vanillin. 

I ■ 

Natural Order, Bipterocarpacece, 

Camphor Oil. — Syn, Liquid camphob. Oleum OkXh 
PHOBiB, Oleum camphob^ volatile, L. — Obtained from . 
incisions in the wood of the camphor tree of Borneo and ] 
Sumatra {Dryahalanopa aromatica), in which it exists iil^ 
cavities in the trunk ; also by distillation from the branches 
of the Campliora officinarum, or laurel camphor trea' 
(natural order, Lauracece), Colourless when rectified. Prod,' 
60 lb. of the crude brown oil yield 40 lb. of pure white 
oil and 20 lb. of camphor. It rapidly oxidizes in the air. 
Used to scent soap. 

The specific gravity of camphor oil varies somewhat. Mr. 
Peteb MacEwan* finds that of Bornean camphor oil, 0*900 ; 
Johore oil, 0*882 ; Formosa oil, 0*943 ; Japanese oil, 0*951. 
According to H. OiSHi,t the specific gravity of crude 
Japanese oil is 0*959, ^^^ after purification and separation 
of camphor, 0*895. 

The camphor-tree oil is used in Japan as an illuminant, 
and also for the preparation of carbon for Chinese ink. 
YoshidaJ separated a camphor oil five years old into 65 
fractions, and these finally into 5 portions, as follows : — 

( I " ) Boiling below 
(2°) A hydrocarbon, 

(4^) Camphor 

(5") An oxygenated oil 

100*0 

* "Pharm. Jomn." 1885, 1045. t "Chem. News," Dec. 12, 1884. 

:;: "J. Chem. Soc." 1885, 779- 
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Of these portions (i**) was too small for examination; (2^) was 
found to be a terebenthene, Cj^H^^, identical chemically with, 
but differing physically from, that yielded by turpentine. 
Specific gravity at 15® C, 0*8641 ; and rotatory power, [a]j = 
— 76' I*. (3°) Probably citrene, having a pleasant lemon 
odour. Kotatory power, [a]j=— 68*3®. (5*) The author 
concludes that the formation of camphor by the ageing of 
the oil, or by boiling, is due to the presence of this oil, and 
he names it, provisionally, camphorogenol, or camphor 
hydrate (Cj^HjgO.OH,). It is a colourless, heavy oil ; specific 
gravity, 0*9794 at 20® C; camphoraceous odour, milder than 
that of camphor. Soluble in alcohol, ether, and bisulphide 
of carbon, but insoluble in water. Warmed with dilute 
nitric acid (1—20) it yields a large quantity of camphor and 
yellow oil, from which more camphor may be obtained by 
freezing. 

Natural Order, Geraniacece. 

Geranium Oil. — Syn, Oil op Ginger-grass, Oil op 
SPIKENARD. — The oil of commerce which passes under this 
name, and which was formerly imported from the East 
Indies, was not obtained from any species of Geranium or 
Pelargonium^ but probably from a species of Andropogon, 
Properly, however, the term geranium oil is only applicable 
to that obtained from some species of Pelargonium, The 
genuine oil from the rose geranium {Pelargonium roseum) 
is prepared in large quantities at La Trappe de Staonelli, 
not far from the Bay of Sidi Ferruch, in Algiers, where 
about 40 acres of the plant are in cultivation. " Three 
harvests are gathered every year, and each yields from 
170 to 200 kilograms of oil, or equal to 500 to 600 kilo- 
grams per annum. The value of this product never falls 
below 40 francs the kilogram, the average value being, 
therefore, from 20,000 to 25,000 francs, or at least ;^2o 
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per acre." * A finer oil is yielded by the rose geranium grown 
in France, but it is much dearer. The geranium oils are 
much used in perfumery and to adulterate otto of roses. 

The precious oil called spikenard (Oleuh nardi) is sup* 
posed by some to have been derived from a species of 
Andropogon, but, commercially, geranium oil is also called by 
this name. Balfour, however, states that spikenard was 
supplied hjj^ardoatacJij/sJatamansiQ^&t, Ord* Vaierianaoem)* 

Natural Order, MagnoliacecB, 
Star-anise Oil. — S]/n. Badian oil. Oleum badiani. Oleum 
ANisi STELLATi. — From the capsules of Illicium anisatum, or 
star-anise. It continues liquid at SS'S"* ^« I^ ^ used for 
the same purposes as aniseed oil, and is often mixed with it, 
or substituted for it. Produce, 2 to 4 per cent« 

Natural Order, ReaedacecB, 
Mignonette Oil. — ^A thick yellowish-coloured oil, ex- 
tracted by ether, or "enfleurage," from the flowers of 
Reseda odorata^ or mignonette. 

Class, Calyciflorjb. 

Natural Order, Amygdalacece. 

Almond Oil (Bitter). — Syn, Essence of b. a.. Oleum 
AMYGDALiE AMARiE, 0. A. ESSENTiALE, L. — From the grouud 
cake of bitter almonds from which the fixed oil has been 
expressed. The common plan is to soak the cake (crumbled 
to fragments) for about twenty-four hours in twice its weight 
of water, to which one-third or one-fourth of its weight of 
common salt has been added, and then to submit the whole 
to distillation, allowing the first half of the water that 
passes over to deposit its oil, and to run back again into the 
still. Pale golden yellow ; colourless when rectified ; tastes 

* **Pharm. Journ.*' [3] No. 433. 
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and smells strongly nutty, like peach-kernels. It consists 
of 85 to 90 per cent, of hydride of benzoyl, with a vari- 
able quantity of benzoic acid and benzoin, and 8 to 12 per 
cent, of hydrocyanic acid (4*15 to 6*38 per cent., Braith- 
WAITE*). M. FiLETi is of Opinion that the great difficulty 
of separating the whole of the hydrogen cyanide, in this 
oil and in the oil of cherry-laurel, renders it probable 
that it is present in some form of combination with the 
benzaldehyde, such as C6H..CH(0H).CN. The density 
varies a little with the age of the oil, and the tem- 
perature and rapidity with which it has been distilled. 
Sp.gr. (recent) 1*0525 ; (trade crude oil) 1*079 (^' Wippel); 
(old) i-o8i (1*0836, Pebeiba). 1*0524 to 1*0822 (Red- 
wood). " Essential oil of almonds, free from adulteration, 
should have a specific gravity at most of i '05 2 " (Ure). The 
light oil contains the most hydride of benzoyl, and the 
heavy oil the most benzoin. Frod, From less than '2 to 
•5 per cent. 

This oil is generally adulterated with cheaper oils, and 
in nearly every case with alcohol. When it is pure — 
I. Mixed with sulphuric acid, it strikes a clear crimson-red 
colour, without visible decomposition. — 2. Mixed with an 
alcoholic solution of potash, crystals are eliminated. — 
3. Iodine dissolves only partially and slowly in it, without 
further visible results. — 4. Chromateof potash does not affect 
it. — 5. Nitric acid (specific gravity, i '42) causes no immediate 
reaction, and in the course of three or four days crystals of 
benzoic acid begin to appear ; but if only 8 or 10 per cent, 
of alcohol or rectified spirit is present, a violent effervescence 
speedily commences, and nitrous fumes are evolved. By 
using nitric acid (sp. gr. 1*5), the smallest quantity of alcohol 
may be detected. — 6. M. Ferrand states that the presence 
of nitrobenzol in essence of bitter almonds may be detected 

* " Pharm. Journ," 1886, 659. 
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as follows : — Heat to ebullition, in a test tube, 3 or 4 
c.c. of a 20 per cent, alcoholic solution of potash, together 
with 10 drops of the suspected essence. If nitrobenzol be 
present, the mixture takes a red colour ; if the essence of 
bitter almonds be pure, it becomes a pale straw colour. — 
7. Haoeb * has proposed a solution of mercuric nitrate (10 
per cent.) as a test of the purity of bitter-almond oil. 
Four drops of the essential oil are dissolved in 2 c.c. alcohol, 
and 2 or 3 drops of the nitrate solution added. Pure bitter- 
almond oil gives no reduction. The greater number of 
essential oils, however, reduce the nitrate, and their presence 
in the above is indicated by the formation of a grey pre- 
cipitate of metallic mercury. 

This oil does not pre-exist in the almond, but is 
formed by the action of water on a peculiar crystallizable 
substance, called amygdalin. It is essentially the hydride 
of benzoyl, but it always contains a portion of hydrocyanic 
or prussic acid, to which it owes its very poisonous properties. 
It is occasionally employed as a substitute for hydrocyanic 
acid in medicine; but its principal consumption is as a 
flavouring ingredient and a perfume by cooks, confectioners, 
liqueurists, and perfumers. For this purpose it is dissolved 
in rectified spirits. Dose, 5 to i drop. 

An oil closely resembliDg that from bitter almonds is 
obtained by distillation from the leaves of the peach and 
cherry-laurel, the bark of the plum-tree, the bruised kernels 
of cherries, plums, and peaches, the pips of apples, and from 
several other vegetable substances that possess a nutty odour 
and flavour. 

A norirpoisonous oil of almonds has been introduced. 
This is simply the ordinary oil of commerce freed from 
hydrocyanic acid, and is intended to be substituted for the 

• «« J. Soc. Chem. Ind." 1885, 611. 
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crude, poisonous oil for domestic purposes. Unfortunately, 
the purified essence does not keep well, and is often con- 
verted after a few months into little else than a solution of 
benzoic acid, almost devoid of the usual odour and flavour 
of the bitter almond. " No wonder, then, under such 
circumstances, that the public preferred the preparations 
they had been accustomed to, which were not so liable to 
change" (Redwood). The following methods have been 
adopted for this purpose : — 

1. (LiEBiG.) Agitate the crude distilled oil with red oxide 
of mercury, in slight excess, and, after a few days' contact, 
rectify the oil from a little fresh oxide of mercury. The 
product is quite pure, when the process is properly managed. 
The cyanide of mercury thus formed may be either employed 
as such, or reconverted into mercury and hydrocyanic acid. 

2. (Mackay.) Commercial oil of almonds, i lb.; fresh- 
slaked lime, q. s. to form a milk-like liquid ; afterwards 
add, of solution of potash, i| lb.; water, 3 pints; agitate 
occasionally for forty-eight hours, then distil over the oil, 
and rectify it from a fresh mixture of lime and potash. 

3. (Redwood.) The oil is mixed with an equal quantity 
of water, and the mixture is digested in a water-bath with 
red oxide of mercury, and small quantities of fresh-slaked 
lime and protochloride of iron, with as little access of air 
as possible ; as soon as decomposition of the acid has taken 
place, the whole is introduced into a copper retort, and sub- 
mitted to distillation. The product is perfectly free from 
hydrocyanic acid. The first process is, however, the simplest, 
cheapest, and best. 

The specific gravity of this non-poisonous oil is i'o5i 
(G. Whippell). That of pure colourless hydride of benzoyl 
is 1*043 '3 ^* ^^^^s ^^ 35^** ^v is soluble in 35 parts of water, 
and in all proportions in alcohol and ether. Exposed to the 
air, it greedily absorbs oxygen, and becomes converted into 
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a mass of crystallized benzoic acid. The punfied oil of 
nlmonds does the same, only less rapidly. 

Almond Oil (Factitious). — Syn, Essence op mirdanB; 
NiTBOBENZOL. — It is now extensively prepared as a sub- 
stitute for the oil of almonds obtained by distillation. The 
following is Mansfield's process : — The apparatus consists 
of a large glass worm, the upper end of which is divided 
into two branches, gradually dilating so as to form two 
funnel-shaped tubes. Into one of these, concentrated nitric 
acid is poured, and into the other benzol, which need not, 
for this purpose, be chemically pure. These bodies meet at 
the point of junction of the two tubes, and the rate of 
their flow is regulated by any appropriate means. Chemical 
reaction instantly takes place, and the new compound \s 
cooled by its passage through the worm, which is refrigerated 
for the purpose. It has then only to be washed with water 
or a very weak solution of carbonate of soda for the prO' 
cess to be complete. The product has specific gravity 
1*209, hoils at 415° F., has an intensely sweet taste, and an 
odour closely resembling, but not actually identical with, 
that of oil of bitter almonds. Unlike genuine oil of almonds 
or hydride of benzoyl, it is insoluble in water, and does not 
distil without suffering partial decomposition. It is chiefly 
used to scent soaps, and to adulterate the genuine oil. The 
benzol for this purpose is obtained from coal-tar. 

Laurel Oil. — Syn, Oil of sweet bay, Oleum laubi 
volatile, O. l. essentiale, L. — From the berries or leaves 
of Laurus nohilis (Linn.) (Nat. Ord. Lauracece), or sweet 
bay-tree. Pale-yellow, clear, aromatic, stimulant, and 
narcotic. It is a solvent for india-rubber. Specific gravity^ 
•864 to '871. Produce, from the leaves, | to i per cent. 

Cherry-laurel Oil. — Syn, Oleum laurocerasi, L. — 
From the leaves of Cerasus laurocerasusy or common laurel. 
Closely resembles oil of almonds, but is said to be weaker. 
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It behaves like bitter-almond oil when treated with a 10 per 
cent, solution of mercuric nitrate (Hager). Like that sub- 
stance, it is powerfully poisonous. Prod, 100 lb. fresh 
leaves (undeveloped, June), 10*13 oz. ; do. (half -grown, 
June), 7*2 oz. ; do. (full-grown, eight weeks on tree, July), 
4'96 oz. ; do. (do., three months on tree, Sept.), 7*04 oz. ; do. 
(fifteen months on tree), 2*24 oz. (Chbistison). 

Natural Order, Rosacece, 

Rose OIL — Syn, Oleum RoSiE, Attar or Otto op roses. 
— (i**) From the petals of Rosa sempervirensy or musk-rose, 
as oil of cloves, observing to keep the water in the worm 
tub at 85° F., and afterwards subjecting the water in the 
receiver to refrigeration. Produce, 0*05 to o'lo per cent. 

(2°) From the petals of Rosa centifolla or senipervirens 
(damask and musk rose), principally the first, by saturating 
the water by returning it repeatedly on fresh flowers, and 
then exposing it to a low temperature. In the East Indies 
it is obtained by stratifying gingelly seeds in alternate layers 
with rose petals, for some days, and repeating the arrange- 
ment with fresh roses till the seeds are saturated, when the 
oil is expressed and distilled along with water. In the 
neighbourhood of Mecca the rose leaves (petals) are 
jnacei-ated in salt and water for two or three days and then 
distilled, the water being received in separate vessels at 
different parts of the process. The water is afterwards ex- 
posed in earthenware vessels, tied over with linen or muslin, 
in trenches dug in the earth, and over which moistened 
straw is thrown, when, in a short time, the otto separates 
and floats on the surface. 

In Bulgaria (Spon) the flowers are not salted, nor sub- 
jected to any treatment, before they are introduced into the 
ptills. The stills are made of tinned copper^ and are heated 
by a wood fire. Each charge consists of from 25 to 50 lb. 



86 OILS AND VARNISHES. 

of roses, not previously deprived of their calyces, with double 
the volume of spring water. The distillation is carried oa 
for about an hour and a half, and the distillate is a veTJT 
oily rose-water. The first distillates from each apparatus 
nre mixed and re-distilled by themselves, one-sixth being 
drawn oflf : the residue replaces spring water for subsequent 
operations. The receivers are long-necked bottles, of about 
i\ gallon capacity. Kept for a day or two at a temperatiure 
not lower than 60** F. (i5'5° C), most of the oil reaches the 
surface, and, when skimmed off, is ready for sale. It is 
stated that 3200 kilo, of roses give i kilo, of oil. 

The pure oil is colourless, or nearly so, but soon acquires 
a yellowish colour. Its odour is intense, penetrating, and 
diffusive, and, in a concentrated state, by no means pleasant, 
but, when dilute, very agreeable. Its taste is bland and 
sweetish. When pure, it congeals at 80° F., and does not 
re-melt until heated to fully 85° F. 1000 parts of alcohol 
of o'8o6 dissolve only 7 parts of otto at 57° F., and only 33 
parts at 72° F. Sp. gr., 0*832 at 90° F. Prod, 100 lb. of 
roses yield 2 to 3 dr. oil. 

Otto of roses is frequently adulterated with the oils of 
rhodium, sandal-wood, and geranium, and with camphor; 
and occasionally also with spermaceti to give the spurious 
compound the usual crystalline appearance. The following 
tests are considered reliable : — (i") Odour and taste. The 
purity of the odour can be determined only after consider- 
able experience. The taste of the pure otto is bland and 
sweet. If it is bitter, it contains probably either oil of 
rhodium or of sandal- wood ; if it is pungent, or " bites '* the 
palate, it contains either oil of geranium, or camphor, or 
both ; if it imparts an unctuous seosation, the presence of 
spermaceti is indicated. (2") Its congealing point.* A good 

* G. W. Lock, " Journ. Soc. Arts,'' Feb. 11, 1881. 
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oil should congeal well in five minutes at 54*5* F. (12*5 C.) 
— £raiidalent additions lower the congealing point. The 
cTTstals of rose-stearoptene are light, feathery, shining 
plates, filling the whole liquid. Almost the only material 
used for artificially heightening the apparent proportion of 
stearoptene is said to be spermaceti, which is apt to settle 
down in a solid cake, and melts at 122** F. (50*" C), whereas 
stearoptene fuses at 91*4** F. (33** 0.). Possibly paraffin wax 
would more easily escape detection. (3") Exposed for some 
hours to the fumes of a small quantity of iodine under a 
bell-glass in the cold, pure otto remains white, and continues 
80 when exposed to the air ; an adulterated sample, on the 
contrary, becomes yellow, or brown, and afterwards, on ex- 
posure to the air, continues to darken in colour, until it 
becomes of a deep brown, or even perfectly black, according 
to the quantity of foreign oil present. A single drop may 
be thus tested. (4°) (Guibourt.) One or two drops of the 
suspected oil are put into a watch-glass ; the same number 
of drops of concentrated sulphuric acid are added, and the 
two fiuids are mixed with a glass rod. All the oils are 
rendered more or less brown by this proceeding ; but otto of 
roses retains the purity of its odour; oil of geranium acquires 
a strong and disagreeable smell, which is perfectly charac- 
teristic ; the odour of oil of rhodium is increased and becomes 
somewhat unctuous, and, in general, acquires an odour dis- 
tinctly like that of cubebs. (5**)* Put into a small test tube 
I drop of the otto, and add 4 drops of concentrated sul- 
phuric acid. When the mixture has cooled, add 2 gms. of 
absolute alcohol and shake well. If the oil is pure, the 
mixture is slightly opalescent, and, on heating, becomes a 
yellowish brown, which remains after cooling. But if 
geranium, pelargonium, or palma rose oil has been mixed 

• " Hepartorio di Chimica et Fannacia.'' 
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with it, the solution becomes cloudy, and, after a little time, 
an insoluble precipitate separates. Fatty oils, such as almond 
or sesam^ oil, which are sometimes employed to dilute otto, 
are recognized by leaving a greasy stain on paper after 
warming. FLtCKiGEE* states that Turkish oil of roses is in- 
variably adulterated, and may contain no stearoptene. In a 
sample made in the laboratory from roses grown in neigh- 
bourhood of Leipzig he found 2 8 '8 per cent, of stearoptene. 

Natural Order, LeguminosoB, 

Copaiba Oil. — Syn, Oil op capivi. Oleum copaib-c 
(B. P., Ph. L. & E.), L. — ^Yielded by various species of 
Copai/era. — i. (Ph. E.) Balsam of capivi, i oz.; water, ij 
pint; distil, returning the water into the still, until oil ceases 
to pass over. — 2. (Wholesale.) From the crude oil which 
separates during the manufacture of " specific solution of 
copaiba " and " soluble capivi," by distillation along with a 
little salt and water. 

Colourless when pure; that of commerce has frequently a 
greenish tinge, derived from the copper utensils ; odour, not 
disagreeable when recent. Sp. gr. -876 to '878. Prod. 50 to 
55 per cent. When adulterated with oil of turpentine, its 
solubility in rectified spirit is greatly diminished, and the 
solution is turbid. Dose, i o to 15 drops, on sugar ; in tho 
usual cases in which copaiba is ordered, 20 to 60 minims, 
three times a day (B.P.). 

Natural Order, Amyridacece, 

Olibannm Oil. — ^The resin obtained from Boswellia 
Jlorihunda and BosweUia thurifera {seiTata) contains 4 or 5 
per cent, of a volatile oil, which may be separated by distil- 
lation with water. It has a yellowish colour, and pleasant, 
terebinthine odour. Specific gravity, about o*866. 

* "Arch. Pliarm."[3]23, 185-188. 
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Ifyrrli OiL — Si/n, Oleum myrrh-e, Oleum mtrbils 
ISSENTIALE, L. — Colourless ; tliin ; heavier than water ; 
stimulant ; smells strongly of the drug. loo lb. of myrrh, 
obtained from Balsaifriodendron Myrrha, or an allied species, 
yield about 8 oz. of the oil. 

Natural Order, Myrtaccce, 

Pimento Oil. — Syn. Oil op allspice. Oleum piment.2 
(B. P., Ph. L., E., and D.) — From the bruised fruit of 
Eugenia pimenta, allspice, or Jamaica pepper. It is of a 
pale-yellow colour, growing reddish-brown by age ; odour, a 
oombination of cloves and cassia; taste, pungent. Its 
specific gravity is variously stated as i '02 1—1*037, and the 
produce from 3 to nearly 6 per cent. Nitric acid turns the 
pure oil red, with active eflfervesence, and the assumption 
•of a rusty- Drown colour. It combines with the salifiable 
' bases in a nearly similar manner to oil of cloves. It is 
much used in perfumery, especially in hair cosmetics. 

Eucalyptus Oil. — ^The Eucalypti, of which there are 
many species furnishing this oil, are natives of Australia, 
where they are known as " gum-trees," or " stringy-bark " 
trees. The most interesting and important characteristic 
of these plants is the power which they undoubtedly possess 
•of correcting, if not of removing, the pestilential exhalations 
which are regarded as the origin of the fevers that occur in 
marshy localities. This discovery is due to M. Kamel, and 
was made by him in 1856. The leaves contain the essential 
oil, and from them it may be obtained by aqueous distilla- 
tion. Cloez found the oil chiefly to consist of a substance 
aUied to camphor, which he termed eucalyptol. A. Faust 
and J. Homeyer * consider this eucalyptol to be a mixture 
•of a terpene and cjnnol with two other substances, boiling at 

* "Ber. deutbch. Chem. Gcs." 1874. 
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about 156° C. and 200** C. respectively. Kingzett, whc 
has recently given great attention to the eucalypti, considers 
the oil * to be practically identical in composition with thd 
oil of turpentine derived from pine trees, and with most of 
the so-called essential oils or perfumes. He is of opinion 
that all these oils, when subjected to the action of atmo- 
spheric oxygen and moisture, produce peroxide of hydrogen 
and a number of camphoraceous substances having marked 
antiseptic properties. Any therapeutic power possessed by 
the tree is to be referred mainly, if not entirely, to the oil. 
The oil varies in colour, according to the species of the 
plant from which it is obtained, from light yellow to light 
blue. It is largely employed as a diluent for the more 
delicate oils used in perfumery. As an antiseptic dressing 
for wounds it is claimed t for the oil that it possesses not 
only the advantage over carbolic acid of being non-poisonous, 
but also of preventing the development of bacteria when it 
is present in the proportion of i in 666 of the dressing, 
whilst carbolic acid does not do so until the amount reaches 
I in 200. Eucalyptus oil is soluble in oil and pure paraffin, 
as well as in alcohol. For spray and irrigation. Professor 
ScHULZ recommends a mixture of the alcoholic solution with 
water. Dr. SiegenJ states that a 5 per cent, solution may 
be employed without drawback. Eor gauze bandages, he 
dissolves 3 parts of the oil in 15 of alcohol, and dilutes with 
150 parts of water. 

The following list includes the chief varieties of eucalyp- 
tus oil :§-•- 



* "Cheni. News/' xl. 183. t "Pliarm. Journ." [3] xi. 250. 

t "Lancet,' September 1880, p. 387. 

§ *' Zcitschrift d. Oester. Apoth. Ver." Nos. 24-26. 
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9« 



Species. 


Colour and 
Odour. 


Taste. 


Sp. pr. at 
15° C. 


Boiling- 
point (C). 


locftlyptas : 










amygdaiina. 


Pale yellow : odoor, 
like oit of lemon. 


Mild, afterwards 


o"88i 


165°- 188** 




bitter. 






oleosa. 


Pale yellow ; odoor, 
mint-like. 


Camphor-Ukc. 


o"9ii 


i6i°-i77*' 


iiderozylon. 


Very pale yellow; 
odour. miuUlike. 


*» 


0*923 


i55°-i78° 


goniocalyx. 


Pale yellow ; odour, 


Very disagree- 
able. 


0*918 


I5a°-i75° 




disagreeable. 






globnlos. 


Very pale yellow; 
odionr, like oil of 


Cooling, mint- 
like. 


0917 


149°- 177° 




cajuput. 


• 






coz}'mbo8a. 


ColuurleM ; odour, 
faintly lemon and 


Feebly bitter. 


0*881 


M« 




sliirbtly cam- 








rose-like. 


phoraccous. 






obl'qttn. 


Yellowish - red ; 
odour, mild. 


Bitter. 


0-899 


171^-195° 


fiMiiis. 


Pale jellowitfh red ; 
odour, mild. 


••• 


0*903 


177°- 196° 


odorata. 


Pale yellowish 
green ; odour, 
aromatic. 


•*• 


C}9— 0*922 


iS7°->99° 


longifolia. . 


Thicker than pre- 
ceding oils; oaour. 


Cooling and aro- 


0*940 


194°- 215° 




mai/iu. 








stnmgly camphor- 










aecoiis. 








rostrato. 


Pule yellow to am* 
ber; odour as last. 


M 


0*918 


I3i<»-i8i° 


rimiualis. 


Pale greeninh yel- 
low; oduur un- 


••• 


0*921 


159°- 182° 




pleasant. 









Eucalyptus oil has been placed in the new Pharmacopoeia 
(1885), where it is thus described : — "The oil distilled from 
the fresh leaves of Eucalyptus gXcibulua^ Labill.; Bentley 
and Trim. Med. PI. vol. ii. pi. 109; Eucalyptus amy gdalinay 
Labill. ; and probably other species of eucalyptus. CharaC' 
tirs and tests, — Colourless or pale straw coloured, becom- 
ing darker and thicker by exposure. It has an aromatic 
odour, and a spicy and pungent flavour, leaving a sensation 
of coldness in the mouth. It is neutral to test-paper. Spe- 
cific gravity, about 0*900 ; soluble in about an equal weight 
of alcohol." With regard to tests, Mr. P. MacEwan * says 
that, as regards acidity, it develops with age, and at the 



* Pharmaceutical Conference, 1885. 
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same time the oil improves in the ordinary sense of the 
term. The alcohol used as a test of solubility therein 
should be rectified spirit, not absolute alcohol; oils above 
specific gravity o'88o should be soluble in their own volume, 
and those of less specific gravity should require not more 
than six volumes. Presence of turpentine reduces tho 
solubility. Mr. MacEwan considers that the best test for 
the detection of turpentine is Langbeck's salicylic acid test.* 
An oil above o'88o should dissolve not less than a tenth of 
its weight of salicylic acid, and lighter oils not less than a 
sixteenth. 

Natural Order, UmhellifercB. 

Angelica Oil. — The root of Angelica archangdica {An- 
gelica officinalis), dried, and submitted to aqueous distilla- 
tion, yields about i per cent, of oil. This oil, and also that 
from the seeds, have recently been studied by L. NAUDiN,t 
who finds the sp. gr. of the former to be 0*875 at o* C. and 
that of the fruit to be 0*872. 

Aniseed Oil. — Syn. Oleum anisi (Ph. L., E., & D.), O. 
ESSENTiALE ANISI, L. — From the fruit (seeds) of Pimpindla 
anisum, or anise. Nearly colourless. It is very frequently 
adulterated with one or other of the cheaper oils, in which 
case spermaceti or camphor is added to it to make it 
^* candy." 

When pure, it congeals into a solid crystalline mass on 
being cooled to 50° P., and does not melt again until heated 
to about 6^°, Treated with iodine, it quickly congeals into 
a solid hard mass, with a perceptible increase of tempera- 
ture, and the development of orange-coloured and grey 
fumes. Sulphuric acid, with heat, turns it of a rich purple- 



* "Pliarm. Journ.*' [3] xv. 309. 

t "Comptes Kendus," xciii. 1 146, and "Bull, de la Soc. Cliim." xxxi::, 
406-409. 
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red colour, and the compound soon afterwards becomes in- 
spissated and hard (resinified). In alcohol of '806 it is soluble 
in all proportions, but rectified spirit ('838) dissolves only 
42 per cent, of this oil. Sp. gr. (recent) '9768; (one year 

®^^) '9^53 *o '9^55 ') (o^^) *9^5^ ^ '9900. The foreign oil 
is generally the heaviest. 

Oil of aniseed is carminative and pectoral ; and both itself 
and preparations have long been in favour with the masses 
in coughs, colds, &c. In preparing it, care must be taken 
that the temperature of the water in the receiver and refri- 
gerator does not fall lower than about 68° F. Prod, (from 
the di-ied fruit of commerce) 2 per cent, (nearly). 

Caraway Oil. — Syn, Oleum carui (B. P., Ph. L., E., <k 
D.), 0. c. ESSENTiALE, L. — From the fruit of Carum carui 
(caraway seeds). Nearly colourless; aromatic; carminative. 
Sp. gr. '940 ; (old) '946 to '950. Prod, 5 per cent, 
(nearly). It is frequently adulterated with oil of cumin. 
Added to purgative medicines to prevent griping. 

Also used as a scent for soaps. Gladstone has shown that 
the carvol obtained from caraway oil agrees in its principal 
physical properties with the carvol from dill oil. FLtrCKiGER 
found that the carvol from German mint oil {Mentha crispa) 
differed from the carvol from the other two sources in being 
strongly Isevo-rotatory — the others being dextro-rotatory. 
These results have been confirmed by Beyer.* 

Celery-seed Oil. — Syn, Oleum apii, L. — From the fruit 
(seed) of Apium graveolens. Diuretic ; stimulant. It is a 
colourless or pale-yellow oil, of penetrating odour and 
sweetish taste. Sp. gr, about o'88i ; readily soluble in 
alcohol. Prod, f to nearly i per cent. 

Dill Oil. — Syn, Oleum anethi (Ph. L. & E.), L. — From 

* "Arcliiv. dcr Pbami." [3] xxi. 283-288; "Journ. Cbem. Sec." 
1884, 331- 
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the bruised fruit (seed) of AntHium gravcolens. Pale-yellow; 
odour, that of the fruit ; taste, hot and pungent ; carmina- 
tive. Sp. gr. about '882. The oil is skimmed off from the 
distillate, and the residue forms commercial dill water. 
Prod, about 4 per cent. 

Coriander Oil. — Syn. Oleum coriandri. — By aqueous 
distillation of the bruised seeds of Coriandi*um sativum. 
Yellowish ; aromatic ; carminative. Sp, gr. about o*86o. 
Produce of the dried fruit, 5 to 6 per cent. It is largely 
used in the preparation of liqueurs. Often adulterated 
with rectified oil of orange-peel. According to Legnhardi,* 
this admixture is indicated by the turbidity produced in the 
suspected sample when mixed with an equal bulk of 90 per 
cent, alcohol. 

Cumin Oil. — Syn, Oleum cu3iini, O. cymini. — From 
the fresh fruit (seed) of Guminum cyminuniy or cumin. 
Pale-yellow ; smells and tastes strongly of the seeds. Sp. 
gr. about 0*975. Prod, 2 to 3 percent. 

Fennel Oil. — Syn, Oleum fceniculi (Ph. L.), O. p. 
OFFICINALIS (Ph. E. <k D.), 0. F. DULCis, L. — From the fruit 
or seed of Foenicidum didce, or sweet fennel (Ph. L.). 
Colourless ; odour, that of the plant ; tastes hot and 
sweetish ; congeals at 50* F. ; carminative and stomachic. 
It consists of two oils, the one solid and identical with that 
of oil of aniseed. When treated with nitric acid, it affords 
benzoin. Sp. gr. '997. Prod, dried fruit (of commerce), 3 
to 3*5 per cent. The flowering herb yields '35 per cent, of 
a similar oil. 

The oil of fennel of the shops is the product of the fruit 
of Foenicidum vul(/are, or common, wild, or bitter fennel. 
It closely resembles that of sweet fennel, but is scarcely so 
agreeable either in taste or smell. It is chiefly used to scent 

* **Arch. Pharm." [3] xii. 490-493. 
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floaps. The stearoptene of oil of fennel is said by Leonhabdi 
to be largely imported from Knssia, and is used for adul- 
terating oil of anise. 

Gfllbanxun OiL — Syn, Oleum galbani (Ph. Bor.), L. — 
tVom galbanum, 2 lb. ; water, 16 fl. oz. ; distilled together. 
Yellow ; resembles oil of assaf oetida^ but milder. Sp. gi^ 
about 0*904. From either Opoidia galhanifera or GcUbanum 
officinale. 

Lovage OiL — Sf/n. Oleum levistici. — From the leaves 
and fruit of Levisticum officinale, or lovage. Pale-yellow, 
aromatic, carminative. Frod, fresh herb c i to o* 1 5 per cent. 

Natural Order, Compoaitce, 

Chamomile Oil. — Syn. Oil of Roman chamomile, 
Oleum anthemidis (Ph. L., E., & D.), O. chamjemeli, 0. c. 
f^rum, O. essentials ex floribus c, L. — From the flowers 
of Anthemis nohilis. In the Ph. L., English oil of chamo- 
mile (Anthemidis oleum anglicum) is ordered. Blue ; turns 
yellow and brown by exposure and age ; odour characteristic. 
Sp. gr., English (from the flowers), '9083 ; foreign, '9289. 
Prod, fresh flowers, 'i per cent, (barely); recently dried 
(finest commercial), 5 per cent. ; average of 6 dried samples, 
•25 per cent, (nearly). If much water is employed, even the 
above small quantities of oil will not be obtained. 

Oil of chamomile is reputed antispasmodic, tonic, and 
stomachic, i to 3 drops on a lump of sugar, taken just 
before retiring to rest, is an excellent preventive of night- 
mare, and will frequently induce quiet sleep where more 
active substances have failed. Unfortunately, the oil of the 
shops is generally either adulterated or old, and commonly 
both, in which case the oil acts as an irritant. A common 
plan is to mix it with old oil of lemons — a fraud which may 
be detected by the lessened density of the oil, and by its 
diminished solubility in rectified spirit. 
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Mugwort Oil. — ^A butter-like, crystallizing oil is obtained 
by aqueous distillation from the root of Artemisia mdgaris. 
Colour, pale greenish yellow ; odour, penetrating ; flavour^ 
bitter and nauseous. Readily soluble in alcohol. The leaves 
of Artemisia dracunculus yield on distillation an essential 
oil known as Tarragon oil. Sp, gr. about 0*935. 

Wormwood Oil. — aS'^t*. Oleum absinthii, L. — From the 
herbaceous portion of Artemisia absinthium, or common 
wormwood; green or brownish-green; odorous; acrid; 
bitter; stomachic. Sp. gr. '9703 (Brisson); '9720 (Pereiba); 
•9725 (Brande). Frod. fresh herb (picked), ^ to ^ per 
cent.; dry herb (a year old), | per cent, (fully) ; do. (recent), 
J to I per cent, (fully). 

That of the shops is nearly always either adulterated 
or pai*tly spoilt by age ; hence the discrepancies in the den- 
sities given for this oil by different authorities. A speci- 
men of this oil distilled by Mr. Cooley from the green plant 
had the specific gravity •9712; but after being kept for 
twelvemonths, it had increased to '9718. Nitric acid of 
1*25 colours the pure oil first green, then blue, and, lastly, 
brown. The positive character of these reactions is in 
direct proportion to the purity and freshness of the sample. 

Class, C0ROLLIFLOR.E. 

Natural Order, Jasminacece, 

Jasmin Oil. — Syn. Oil op jessamine, Oleum jasmint^ 
O. J. VOLATILE. — From the flowers of Jasminum grandi- 
flonim and J, fragrans carefully picked. They are placed 
in alternate layers with cotton wadding imbued with olive 
oil, in any suitable vessel, and renewing the flowers till 
the mass becomes strongly odorous, and then distilling 
the wadding along with a little water. The volatile 
oils of hyacinths, jon(][uil, violets, and other delicate 
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are obtained in the same way. Much used in 
perfumery* 

Natural Order, Lahiatcs. 

EjBBop Oil. — aS'^w. Oleum hyssopi. — From the flower- 
ing herb Hyssopus officirudis. Colourless; camphor-like 
flavour. Specific gravity, o*8— '98. Aromatic; stimulant. 
Prod. 0*25 to o*33 per cent. 

Lavender Oil. — Syn, Essence of l., Lavandula 
OLEUK (B. P.), Oleum lavandulje (Ph. L.), O. l, vera (Ph. 

E. & B.), O. L. SPIC-fi, O. L. BSSENTIALE, O. L. FLORUM, L. — 

The oil (Oleum LAVANDULiB anglicum) distilled from the 
flowers of " Lavandula vera " (Ph. L.), Very pale lemon- 
yellow ; highly fragrant ; taste^ warm, and not disagreeable ; 
carminative, antispasmodic, and stimulant. Specific gravity, 
•877 to '905. According to Brande, the specific gravity of 
the oil obtained from the flowers only is '8960 ; that from 
the whole plant, '9206. The lightest is esteemed the best. 
Prod, flowers, i^ to 2 per cent, (nearly). The whole of 
the flowering herb is commonly distilled. According to 
Baybaud, the herb, after flowering (Sept.), yields the most 
oil. 

Alcohol is the substance commonly used to adulterate 
this oil; but, occasionally, oil of bergamot is used for the 
same purpose. If the density is below '87, there is reason 
to suspect adulteration. When pure — i. Sulphuric acid 
turns it reddish-brown, and the reaction is accompanied by 
strong inspissation. — 2. It fulminates quickly and violently 
with iodine, and the thick syrupy residue possesses a pun- 
gent, acid, balsamic odour. The oils of the other labiate 
plants fulminate much less powerfullj'- with iodine. The 
presence of alcohol weakens, but does not destroy, the 
action of this test, unless it is added in an equal volume, 
when only a lively effervescence and a disengagement of 
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orange-coloured vapours are produced by the iodine, without 
fulmination. — 3. Santaline is nearly insoluble in pure oil of 
lavender, and exerts no marked action, on it, but is freely 
soluble in oil of lavender adulterated with alcohol or recti- 
fied spirit. 

English oil of lavender possesses the purest fragrance; 
and of this, the variety known as '* Mitcham oil of 
lavender," from the place of its preparation, is esteemed 
the best. The foreign oil of lavender is inferior. This last 
is improved by rectification. See Spike Oil. 

Spike Oil (True). — Syn, Foreign oil op lavender. 
Oleum spic-e, O. s. verum, O. STiECHADis, O. Lavandula s. 
(L.), HuiLE d'aspic, Fr. Chiefly from Lavandvla spica and 
L. stceclias, or French and Alpine lavenders. It differs from 
English oil of lavender by its darker green colour and 
inferior odour. From France. Used by artists to mix 
their colours in and to make varnishes. Oil of turpentine 
scented with lavender is commonly sold for it. Prod, from 
L, spica (fresh), | to i| per cent.; L, stcecJias (dried), | to 
I per cent, (fully). 

Maijoram OIL — Syn, Oil of sweet m., Oleum mar- 
joRANiE, O. ORiGANi M. (Ph. E.), L. — From the fresh 
flowering herb of Origanum marjoranaj or sweet or knotted 
marjoram. Pale-yellow; odorous; tonic; stimulant. Specific 
gravity, '925 ('940, Baum^.). Frod, '33 to '35 per cent. 
See Origanum Oil. 

Origanum Oil. — Syn. Oleum origani, 0. o. essen- 
TiALE, L. — From the flowering herb of Origanum wdgare, 
or common or winter marjoram. Pale-yellow colour; 
fragrant ; acrid, pungent, and rubefacient. Specific gravity, 
'927 (*94o, Baum^:). Frod. '5 to 75 per cent. The 
dark-coloured oil of origanum of the shops is obtained from 
Thymus mdgare. The oil of origanum (Ph. E.) is oil of 
Origanum marjorana. See Marjoram Oil. 
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Peppermint OiL — Syn. Oleum menthjb pipbbitjs 

(B. P., Ph. L., E., & D.), O. ESSENTIALS M. PIPEBITIDIS, L. 

—Prom the fresh flowering herb of Mentha piperita^ or 
garden peppermint. Nearly colourless, or at most a very 
pale greenish yellow ; powerfully odorous ; tastes pungent, 
at the same time imparting a sensation of coldness to the 
tongue and palate. Boils at 365° F. Specific gravity, 
•902 to '905. Prod, fresh flowering herb, '25 to -4 per 
cent.; dried ditto, i to i'25 per cent, (fully). In 
a warm dry season, 5 lb. of the frash flowering herb 
yield i oz. of oil; in a wet and unfavourable one, 11 lb. 
jield barely the same quantity. 

The oil of commerce usually contains fully a third part 
of rectified spirit, and is also frequently adulterated with 
the oils of rosemary, spearmint, and turpentine. When 
pure — i. It is soluble in its own weight of rectified spirit. 
—2. Mixed with one-fourth its volume of nitric acid, a 
rich purple-red colour is developed. ELtCKiOEB states that 
it gives a blue-green colour with nitric a^id of specific 
gravity 1*2. Schack says this reaction can be well obtained 
aJso by slightly warming i c.c. glacial acetic acid with 
I drop of peppermint oil. — 3. Chromate of potash, in solu- 
tion, turns it of a deep reddLsh-brown colour, and converts 
it into a soft coagulum, which assumes a flaky form when 
divided with a glass rod, whilst the solution of the salt loses 
its yellow colour or becomes greenish-yellow. — 4. With 
iodine it forms a homogeneous mass, without fulmination. 
If it explodes with iodine, it contains turpentine. The 
yellowish, resinous oil, sold under the name of " American " 
or " crude oil of peppermint," consists chiefly of oil of tur- 
pentine, and on evaporation leaves a residuum of pine 
resin. 

English oil of peppermint is the best — ^a fact clearly 
shown by its price in the market being so greatly above 
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that of the imported oil. The oil distilled at Mitcham, in 
Surrey (Mitcham oil of peppermint), is the most esteemed. 
It has usually a very pale greenish colour, which is often 
imitated by steeping a leaf or two of green mint or 
parsley in the oil. Old dark-coloured oils are commonly 
bleached by exposure to the lights to the destruction of a 
portion of their other properties. Peppermint is also culti- 
vated in England at Wisbeach, in Cambridgeshire, Market 
Deeping, in Lincolnshire, and Hitchin, in Herts. 

Of late years an essential oil of peppermint manufactured 
by Messrs. Hotchkiss, of New York, has come into con- 
siderable demand. This, which is said to be a very pur© 
article, differs from the other peppermint oils in becom- 
ing thick when first mixed with spirit of wine. After a 
short time, however, the mixture clears and becomes per- 
fectly bright. 

According to a valuable report upon these articles in the 
Paris Exhibition of 1878, more particularly interesting to 
the pharmacist, the chemical manufacturer, the perfumer, 
&c., which appeared in the " Pharmaceutical Journal," the 
above statement is open to question. Of late years it seems 
that a considerable industry has sprung up at Arzin, in the 
Department du Nord, in France, where large quantities of 
labiate plants are cultivated, and subsequently submitted to 
distillation. An acre of land generally yields every year 
from 3 to 4 tons of the peppermint plant ; and from 500 
parts of this, i part of essential oil is usually obtained^ 
which, it is alleged by M. Hanart, the distiller of the oil 
in question, after being carefully bottled and kept for some 
years, successfully rivals the English oil both in quality and 
price. 

Oil of peppermint is stimulant, antispasmodic, and car- 
minative, and has always been a favourite remedy in flatu- 
lence, nausea, vomiting, loss of appetite, cramn of tho 
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fitomach, colic, griping pains, diarrhcea, the early stage of 
cholera, &c. Dose^ i to 3 drops, on sugar. 

Peppermint oil is one of the few essential oils which are 
produced on a large scale ('' Pharmacographia "). The oils 
of turpentine, lemon, bergamot, grass oil, and oil of caraway 
are the only ones which are sent to market in much more 
considerable quantities. 

The value of the oil is said to depend upon the solid 
compound which it contains, termed menthol^ Cj,H,,OH. 
Menthol is the '' camphor " of peppermint oiL 

Fatchooly OiL— -From the leaveS^f Pogostemon patch- 
mdy, a native of Singapore. The dried, selected leaves are 
distilled with steam. 16 oz. of leaves yield about \ ol. of 
(SL In specific gravity it varies from about 0*955 ^^ 0*960. 
Much used in perfumery. 

Bosemary OiL — Syn. Rosmabiki oleum (B. P.), 
Oleum aitthos, O. bobismabini, O. bosmabixi (Ph. L., E., 
&D.), O. BOBiSMABDQ ESSENTiALiE, L. — From the flowering 
tops of Rosmarinus officinalis. In the Ph. L., English oil 
of rosemary (O. bosmabini anglicum) is ordered, as it is 
superior to that from abroad. Colourless ; strongly frag- 
rant, but scarcely agreeable unless compounded ; carmina- 
tive and stimulant. Boils at 365^ F. Specific gravity, 
*9io; recent, *897 ; rectified, *8887. Prod, f to i percent, 
(nearly). 

It is frequently adulterated with oil of turpentine. 
When pure, it dissolves in all proportions in spirit of '830 
By age it deposits a crystalline stearoptene, and acquires a 
terebinthinate odoor. It is chiefly used as a stimulant in 
liniments, hair oil, pomatums, &c. 

SpeannintOU. — Syn. Exglish oil of spEABMnrr(B. P.), 
Oil of jobt. Oil of gbeen m., Mentha vibidis oleum 
(B. P.), Olxum iKKsmsLR vibidis (Ph. L., E., & D.), O. m. 
fiiTrr^ O. BBBKvnALE MEXTH.E s., L. — From the tce^Vi 
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flowering herb of MerUha viridia (Linn.), or garden or spea]> 
mint. Pale-yellow ; reddened by age ; odour and general 
properties resemble those of oil of peppermint, but it is less 
grateful. It boils at 320° F. Specific gravity, '915 ('9394, 
Bbande). Prod. '2 to '25 per cent. Its common adulter- 
ants are alcohol and oil of turpentine. 

Thyme Oil. — Syn. Oleum thymi, Oil op obiganuk, 
Oleum obigani (of the shops). — From the flowering herb of 
Thymus vulgaris (Linn.), or garden thyme. Nearly colour- 
less ; the imported oil has a reddish colour, which it loses by 
rectification ; very fragrant ; acrid ; hot tasted, stimulant, 
and rubefacient ; boils at 354° F. Specific gravity, -867 to 
•875. Frod, -5 to 75 per cent. 

This is the dark-coloured " oil of origanum*' of the shops. 
It is frequently adulterated with oil of turpentine. It is 
occasionally used in toothache and in stimulating liniments, 
but its chief consumption is in perfumery, more particularly 
for hair oils, pomatums, and hair washes, as it is reputed to 
make the hair grow and to prevent baldness. 

Pennyroyal Oil. — Syn^ OLeum pulegii (Ph. L.), O. 
MENTHA p. (B. P., Ph. E. k D.), O. p. essentiale, L. — From 
the flowering herb of Mentha pulegium, or the common 
pennyroyal of our gardens. Pale-yellow, growing reddish- 
yellow by age and exposure ; antispasmodic, carminative, and 
emmenagogue. Boils at 395° F. Specific gravity, '925 to 
•931. Prod. I to I per cent. 

Natural Order, Ericaceoe, 

Wintergreen Oil. — Syn, Partridge - berry oil, 
Methylo-salicylic ether, Salicylate of oxide of methyl. 
Oleum gaultheri^e (Ph. U.S.), L. — From the leaves or the 
whole plant of Gaultheria procumhens, a herb common in 
North America, and otherwise known by the names — box- 
berry, chequer-berry, partridge-berry, mountain tea, winter- 
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green, &c. Pale-yellow, growing brown by exposure and 
age; aipmatic; sweet; highly pungent; when diluted, 
s^eably fragrant ; mixed with a dilute solution of potash, 
it solidifies to a crystalline mass (salicylate of methyl and 
potash), from which the oil may be again separated by the 
addition of an acid. It is the heaviest of all the essential 
oils. Specific gravity, 1*173. Boils at 412°, and, when 
purified, at 435° F. It is adulterated often with camphor 
oil, which would lower its specific gravity and thus indicate 
the sophistication. A rough test, according to Mr. P. 
MaoEwan, is to gently agitate a few drops of the oil with 
water. If pure, it would wholly subside in a few seconds ; 
but if it contains camphor oil, several minutes would elapse 
before it subsides. The pure oil gives no colour with nitric 
acid, but oil adulterated with camphor oil becomes red when 
similarly treated. Oil of wintergreen dissolved in rectified 
spirit is used in the United States of America as an anti- 
spasmodic, carminative, diuretic, emmenagogue, and stimu- 
lant ; chiefly as an adjunct to mixtures, &c. ; and also with 
the view of increasing the flow of milk during lactation. It 
is likewise extensively used in perfumery, and is an object 
of great interest to the chemist on account of its peculiar 
constitution and reaction. 

Natural Order, Eutacece. 

Bucliu Oil. — Syn. Oleum BAROSMiE, O. diosm^, L. — 
From the leaves of Diosma crenata. Yellow ; lighter than 
water ; smells of the leaves. 

Bue Oil. — Syn. Rut^e oleum (B. P.), Oleum Rut^ (Ph. 
L. & E.), L. — The "oil distilled from the fresh herb of 
EtUa gravolens^^ (B. P.), or common rue. Pale-yellow, 
turning brown by age, and depositing a brownish, resinous 
sediment ; congeals at about 40"* F. ; acrid, bitter ; odour 
that of the plant; stimulant, antispasmodic, and emmena- 
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gogue. Specific gravity, '909 to •911. ^rod, |.to i per 
cent, (nearly). According to Raybaud, the recent dried 
seeds yield fully four times as much oil as the flowering herh. 
Nearly, always adulterated. When pure — i. It forms a 
clear solution with rectified spirit. — 2. It does not form a 
camphor with gaseous hydrochloric acid. — 3. Iodine dissolves 
in it slowly, without any apparent reaction beyond a darken- 
ing and a slight increase of viscidity. — 4. It is unaffected 
by a solution of chromate of potash. — 5. Nitric acid very 
slowly changes it into a greenish-yellow Hquid balsam.— 6. 
If it turns reddish-brown with solution of potash and still 
darker with sulphuric acid, or if it fulminates with iodine, it 
is adulterated with the oil of some labiate plant. — 7. It 
is more soluble in both rectified spirit and water than any 
of the oils used to adulterate it. 

Class, MoNOCHLAMYDE-ffi!. 

Natural Order, BettdacecB. 

Birch Oil. — Syn, Oleum betul^, L. — From the inner 
bark of the birch, by heating it in an earthen pot with a 
hole in the bottom, to allow the oil to flow through into 
another jar sunk in the ground and luted to it. Thick, 
balsamic, fragrant. Used chiefly to dress Russia leather. 

Natural Order, ChenopodiacecB. 

Goosefoot Oil. — (Ph. U.S.) Syn. Oleum CHENOPODn. 
— Distilled from the seeds of Chenopodium anthdmin- 
ticum. Dose, from 4 to 8 drops, with treacle or milk, for 
three nights in succession, for children. For adult, ^ dr. 
Vermifuge. 

Natural Order, Coniferce, 

Amber Oil. — Syn. Oleum succini. — Amber is a well- 
known resinous substance, which is considered to be a pro- 
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duce of many fossil ConifercB of the Eocene epoch, such 
as Pence succinifera. It occurs in East Prussia in great 
quantity^ and it is said that many pieces of fossil wood 
occur there which, when moderately heated, give out a 
decided smell of amber (Balfoue). The oil of amber is 
obtained when coarse pieces of amber are distilled in iron 
retorts in the preparation of succinic acid from amber, in the 
proportion of about 6 oz. from 6 lb. The crude oil is thick, 
and of a brownish-green colour. It may be rectified with 
about 6 volumes of water by a gentle heat. It then forms 
"rectified oil of amber," and is of a pale-yellow colour. 
Odour, bituminous ; flavour, acrid. Specific gravity, about 
0*922 at 60° F. (i5'5'* C). It is antispasmodic, rubefacient, 
and stimulant. Dose, 5 to 1 2 drops, made into an emulsion 
with mucilage ; in hysteria, epilepsy, and convulsive affec- 
tions. Externally, as a friction, either alone or combined 
with laudanum or sweet oil, in rheumatism, tic-douloureux, 
hooping-cough, &c. Also used in perfumery. 

Cedar Oil. — Syn. Cedae-wood oil. — From the wood of 
a species of CedruSy or from the shavings produced in 
manufacture of pencils from the American cedar, Junipe- 
ru8 virginicma. It consists of two hydrocarbons, one a 
volatile liquid {cedrene) and the other a solid, crystalline 
compound containing oxygen. Cedar oil is a soft, white, 
crystalline body, with pleasant aromatic odour. It is used 
for scenting soaps. Sometimes it is spoken of as '^ Korth 
American savin." Prod, 0*2 to '25 per cent. 

Juniper Oil. — Syn, Junipeei oleum (B. P.), Oleum 

JUNIPEEI (Ph. L., E., & D.), O. E. BACCIS J., O. essentialb 
fi. B. J., L. — From either the wood, tops, or berries, pre- 
ferably the last. The berries should be chosen fully grown, 
but still slightly green, and should be bruised befoi'e being 
placed in the still. In the Ph. L., English oil of juniper 
^0. JUNIPEEI anglicum) is ordered. Colourless, or very pale 
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greenish-yellow; odour and taste, sweet and terebinthinate ; 
rather viscid ; soluble in rectified spirit ; rendered opaque 
and resinous by exposure and age. It is reputed carminative 
and diaphoretic, and possesses powerful diuretic properties. 
Specific gravity, '911 (English, '8688; foreign, '8834, 
Bbande). Prod, green berries, '25 per cent.; ripe ditto 
(one year old), f to i per cent, (fully). 

It is frequently adulterated with oil of turpentine — a 
fraud readily discovered by the lessened density, viscidity,, 
and solubility in rectified spirit, of the oil. 

Oil of juniper consists of two oils — one, white and more 
volatile, specific gravity, '8393 ; the other, dark-coloured 
and less volatile, specific gravity, '8784; together with some 
resin left in the retort. 

Savine Oil. — Syn. Oleum sarins (B. P.), Oleum juni- 
PERI SABiNiE, O. SABiNiE (Ph. E. & D.), L. — From the fresh 
tops or leaves of Juniperua sahina, or common savin. Pale* 
yellow ; limpid ; acrid, pungent, and stimulant. It possesses 
the general properties of the plant in a highly exalted 
degree. Specific gravity, '915. Prod, fresh herb, 1*25 ta 
1*5 per cent. ; dried ditto (recent), 2 J to 3 per cent. Dosey 
2 to 6 drops ; as an anthelmintic, diaphoretic, and emmena- 
gogue. Its use must be carefully avoided during pregnancy 
or disease of the abdominal viscera. 

It is less frequently adulterated than the other volatile 
oils. Its high specific gravity and free solubility in rectified 
spirit ofier the means of detecting the presence of either 
oil of turpentine or alcohol, the substances occasionally 
added to it. A mixture of equal parts of oil of savin and 
oil of vitriol, by distillation from milk of lime, furnishes an 
oil apparently identical with oil of thyme (Winckler). 

Turpentine Oil. — Syn, Spirit of t.. Essence of t.,. 
Turps, Camphene, Camphine, Terebinthin^ oleum (B. P.), 
Spiritus terebinthin-e. Essentia t., Oleum TEREBiNTniNiii 
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(Ph. L. & D.), 0. T. PUBiFiCATUM (Ph. E.), L. — ^The oil of 
turpentine of commerce is obtained by distilling strained 
American turpentine along with water. The residuum in 
the still is " resin," " rosin," or colophony. The product in 
oil varies from 14 to 16 per cent. The Colleges order it to 
be rectified before being employed for medicinal purposes. 
This is effected by redistilling it along with 3 or 4 times 
its volume of water, observing not to draw over quite the 
whole. The portion remaining in the retort (balsam of 
turpentine) is viscid and resinous. A better plan is to well 
agitate it with an equal measure of solution of potash or 
milk of lime before rectifying it. This is the plan adopted 
for the camphine used for lamps. By agitating crude oil of 
turpentine with about 5 per cent, of sulphuric acid, diluted 
with twice its weight of water, and, after repose and decan- 
tation, rectifying it from 5 or 6 times its volume of the 
strongest lime water, a very pure and nearly scentless oil 
may be obtained. Dr. Nimmo recommends oil of turpentine 
to be purified by agitation with one-eighth part of rectified 
spirit, after repose to decant the spirit, and to repeat the 
process three or four times. The product retains, however, 
fully one-fifth part of spirit in solution, and hence this 
method is objectionable, except for medicinal purposes, for 
which, according to Dr. Garrod, it is better than the oil 
purified by rectification. The sweet spirits of turpentine 
(Spiritus TEREBiNTHiN-fi DULCis) vended of late years in the 
shops is simply the common oil which has been agitated 
with, and rectified from, somewhat dilute sulphuric acid. 

Berthelot's researches have shown that the volatile oil 
obtained by distillation has the composition Cj^Hjg, and 
varies in chemical and physical properties according to its 
source. That from Pinus maritima (French) is laevo- 
rotatory. That from Pinus aubstrcdis (English) is dextro- 
rotatory. 
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Tarpentines from the following sources are used :^ 

(i°) French turpentine oil: from the French or Bor- 
deaux turpentine of Pinus maritimcu 

(2*) English turpentine oil : from the turpentine collected 
in the United States from Finua aristralis and P. tceda, 

(3*) German turpentine oil : from Finns sylvesttris^ F. 
nigra, and F, rotundata, 

(4°) Venetian turpentine oil: from Yenice turpentine, 
the produce of Larix europcea. 

(5°) Templin, or pine-cone oil : obtained from the cones 
of Finns pumilio, and in some parts of Switzerland from 
those of Abies pectinata. 

Dr. Armstrong has recently published some investiga- 
tions on turpentine.* He points out that of the hydro- 
carbons of the formula 0,^^11^^, of which commercial tur- 
pentines mainly consist, three distinct classes may be dis- 
tinguished — ^viz., terpeneSy citrenes, and sylvestrenes. Under 
the first term are included those varieties which boil at about 
156° C. ; and under the second, those which boil about 176* 
to lyS** C, and which occur as the chief constituents of the 
oils derived from various species of Citrus, Sylvestrene has 
been shown by Tilden t to exist in Russian turpentine, 
together with an isomeride possessing the character of 
American turpentine. 

Dr. Armstrong finds the optical activity of French tur- 
pentine, operating with a 200 mm. tube, to be on the average 
aj,= — 60° to —61°, and that of American turpentine to 
vary from aj)= 19° to 46**. 

The specific rotatory power of sylvestrene, according to 
Tilden, is aj)=ig'6^, and of the hydrocarbon associated with 
it ao = ^Cyf, 



» "J. Soc. Chem. lud." 1882, 478. 
t "Cbem. Soc. Trans." 1878, 80. 
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Armstrong thinks it probable that American turpen- 
tine is also a mixture of isomeric hydrocarbons, and that the 
low dextro-rotatory power of some samples of it may be due 
to the presence of a Isevo-rotatory terpene. In this way the 
difference in optical properties of products from difierent 
localities might be explained. 

Pure oil of turpentine is colourless ; limpid ; very mobile ; 
neutral to test-paper; has an odour neither powerful nor 
disagreeable when recently prepared, but becoming so by 
exposure to the air; dissolves one-fifth part of alcohol of 
•830; is soluble in 6 parts of ether and in 7 J parts of 
rectified spirit ; hot, strong alcohol dissolves it freely, but 
the greater part separates in globules as the liquid cools. 
Oil of vitriol chars it, and strong nitric acid attacks it 
violently, even with flame. It congeals at 14^, and boils at 
312° F, Sp. gr. '867; that of the oil of the shops varies 
from "872 to '878. It possesses a very high refractive 
power. At 72** it absorbs 163 times its volume of hydro- 
chloric-acid gas (if kept cool), and in twenty-four hours from 
26 to 47 per cent, of crystals (Kind's camphor) separate. These 
have a camphoraceous odour, and, after being washed with 
water, and sublimed along with some dry chalk, lime, or 
charcoal, assume the form of a white, translucent, flexible, 
crystalline mass, which is volatile, soluble in alcohol, and 
possesses a considerable resemblance to camphor. A nearly 
similar substance is produced by the action of oxygen gas on 
oil of turpentine. 

Oil of turpentine is extensively used in the manufacture 
of varnishes and paints. Under the name of " camphine " 
it is occasionally employed for burning in lamps. For the 
last purpose it must be newly rectified and preserved from 
the air. By exposure, it rapidly absorbs oxygen, resin 
is formed, its density increases, and it gives a dull fuli- 
ginous flame. In medicine it is employed as a diaphoretic. 



no OILS AND VARNISHES. 

stimnlanty vermifnge, <&c. Doity 6 to 30 or 40 drops; in 
rheumatism, hemicrania, &c., i fl. dr. every four hours, in 
combination ^dth bark or capsicum ; in tapeworm, 3 £L dr. 
to I fl. oz., either alone or combined with a Httle syrup A 
orange peel, every eight hours, until the worm is expelled. The 
common symptoms of large doses of this oil are dizziness and 
a species of temporary intoxication, and occasionally nausea 
and sickness, which subside after two or three alvine evacu- 
ations, leaving no other effect, when the oil is pure, than a 
certain degree of languor for a few hours. In tapeworm a 
little castor oil may be advantageously combined with the 
second and subsequent doses. Oil of turpentine imparts a 
violet odour to the urine. To prevent loss by evaporation 
and resiniflcation, this oil should be kept in tin cans or glass 
bottles. For store vessels, closely covered tin cisterns are 
the best. To prevent accidents it is proper to remind the 
operator of the extremely penetrating and inflammable 
nature of the vapour of this oil, even in the cold. During 
the process of its distillation, unless the greatest pre- 
cautions are taken, an explosion is very possible. 

The presence of petroleum oil, according to Akmstrong,* 
may be readily detected, if mixed with turpentine, by steam 
distilling. By " petroleum oil " is understood that portion 
of crude petroleum which is not volatilized by steam from 
water^ boiling at usual atmospheric pressure. Should more 
than a few tenths per cent, of non-volatile matter remain 
after steam distilling the turpentine, it is probable that 
petroleum oil is present. This usually betrays itself by the 
more or less marked blue fluorescence of the residue, but, 
should this be wanting, the difference in the behaviour 
of petroleum oil and any non-volatile product of the air 
oxidation of turpentine itself on digestion with nitric acid 



"J. Soc. Chem. lad." 1882, 480. 
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"will serve to distinguish them. The latter would be readily 
oxidized and dissolved ; the former does not alter much in 
balk, but apparently undergoes more or less complete 
nitration. 

The detection in turpentine of " petroleum spirit," or that 
portion of crude petroleum which is volatilized by means of 
steam, is not so easy. The method, recommended by 
Abhstboho, is based on the different behaviour of turpen- 
tme and paraffins with sulphuric acid. 500 c.c. of the 
sample are placed with about one-fourth or one-third that 
quantity of sulphuric acid (2 vols, acid to i vol. water) in a 
wellHBtoppered bottle, and the mixture somewhat cautiously 
agitated. It soon becomes heated, and as it is important 
to effect the polymerization of the turpentine at a tempera- 
ture not much above the ordinary atmospheric temperature, 
the bottle is placed in cold water for a time. After repeated 
agitation with the acid, the turpentine is converted into a 
viscid oil, and, when this is the case and no more heat is 
developed on continued agitation, the contents of the bottle 
are transferred to a separating funnel, the acid layer is run 
off, and the oil poured into a flask. The latter is then con- 
nected with a condenser and a steam-pot — an ordinary tin 
can will answer — and all that is volatile is distilled off. The 
distillate is mixed with about half its bulk of sulphuric acid 
(4 of acid to I of water), and treated in precisely similar 
manner. 

The product from this second operation should only con- 
sist of a mixture of cymene and the paraffinoid hydrocarbon ; 
in bulk it should not be more than 4 to 5 per cent, of the 
original hydrocarbon. If much more than 5 per cent, be 
obtained, it is desirable to repeat the treatment with the 
acid (4 to i). 

If, from the result of this treatment, it appears probable 
that petroleum spirit is present, the product is placed in a 
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well-stoppered bottle, together with several times its volume 
of concentrated sulphuric acid, heated to 50^-60* C, and 
violently agitated. This operation is repeated, if desirable 
(weak Nordhansen acid being with advantage substituted 
for the concentrated sulphuric acid), and the residual hydro- 
carbon is separated, steam distilled, and then measured. 
The amount thus obtained should not exceed from | to i 
per cent, of the original bulk of the turpentine. This 
treatment with concentrated acid affords a check on tho 
previous determination. 

"When American petroleum spirit is itself thus treated, it 
suffers comparatively little loss, so that the amount of 
hydrocarbon above i per cent, represents the mmimwim 
amount of petroleum spirit in the turpentine. The spirit/ 
from Scotch petroleum contains a very much higher pro- 
portion of hydrocarbons alterable by sulphuric acid, and 
therefore cannot be satisfactorily estimated by this method. 

To confirm the presence of petroleum spirit, the turpen- 
tine should be distilled. Petroleum spirit commences to 
distil at a temperature above or below that at which tur- 
pentine boils, according to its quality, but always distils 
within comparatively wide limits of temperature ; turpen- 
tine commences to boil near 160** C, and almost entirely 
passes over below 1 80*^ C. 

The presence of rosin spirit also affects the boiling point 
of turpentine in a similar manner. 

Both rosin oil and petroleum are frequently used in 
France for the adulteration of turpentine.* Each of these 
adulterants, especially the former, prevents the drying 
of paint, with which such adulterated turpentine is mixed, 
and a rough method of discovering such adulterations is to 
mix a portion of the suspected sample with a drying oil, 

♦ Lyte, "J. Soc. Chem. lad." 1882, 481. 
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and trying it, observing how it dries when painted on the 
surface of wood or iron. 

Owing to their comparatively low bromine absorption 
power, the presence of the above adulterants would be 
leadily shown in turpentine by the bromine absorption 
process of Milus (p. 251). 

Natural Order, Euphorbtaceo!. 

Cascarilla OIL — Syn. Oleuh cascarill^e, L. — ^From 
the bark of Croton deuteria (Swartz.), or cascarilla tree. 
Very fragrant. Prod, '4 fco '75 per cent. ; colour, dark- 
yellow; odour, somewhat like camphor and lemon. Specific 
gravity, about 0*938^ 

Natural Order, Lauracece. 

Cassia Oil — Syn, Oil of China cinnamon, Oleum 
CA8SL£ (Ph. E.), L. — From cassia buds or from cassia bark. 
Golden yellow ; aromatic ; fragrant. It is generally adul- 
terated with rectified spirit. Nitric acid converts the pure 
oQ into a crystalline mass. Specific gravity, 1*07 1 to 1*073 ; 
(old) 1*078 to 1*090. Prod, from the buds i per cent 
(barely) ; from the bark of commerce, *75 per cent. It is 
frequently sold for oil of cinnamon. 

Cinnamon Oil. — Syn. Hydride op cinnamyl. Oleum 
ciNNAMOMi (B. P., Ph. L., E., & D.), O. c. VERi, L. — FTOm 
the bark of Cinnamomum zeylanicunif macerated for several 
days in salt and water, and then distilled. Yellowish or 
red; very aromatic; odour and taste resemble those of 
the bark. Specific gravity ^ 1*035. Prod, 11 lb. yield i oz. 
(Raybaud). 

Oil of cinnamon, owing to its high price, and the conse- 
quent premium for its adulteration, can scarcely be obtained 
pure from the shops of this country. Oil of cassia and 
highly rectified spirit are the substances usually employed 

I 
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for this purpose. The increased specific gravity resulting 
from the first, and the diminished specific gravity from the 
second, afford ready means of detecting these frauds. The 
presence of oil of cassia may also be detected by .an ex- 
perienced person by the odour, which differs a little from 
that of pure oil of cinnamon. .Oil of cassia is less limpid 
than oil of cinnamon, and it stands a greater degree of cold 
without becoming turbid or congealing. "Wine-yellow, 
when recent; cherry-red, when old; odour purely cinnamonic; 
nitric acid converts it nearly into a uniform •crystalline 
mass " (Ph. E.). During this reaction the. odour of bitter 
almonds is perceptible. Both oil of cassia and oil of cinna- 
mon are thus converted into a brown balsam ; with oil of 
cassia, however, a brisk decomposition occurs sooner, and at 
a slighter heat. It also forms a crystalline compound with 
ammonia. These reactions, unfortunately, are not char- 
4icteristic. " The most distinguishing characteristic of the 
cinnamon oils is, perhaps, their relation to the alcoholic 
solution of caustic potash. Both dissolve in it readily and 
clear, with a reddish, yellowish-brown colour ; after some 
time, however, the solution becomes very turbid, and a 
rather heavy undissolved oil precipitates, when the solution 
gradually becomes clear again'' (Uee). The palest oil is 
considered the best. 

Oil of cinnamon is chiefly imported from Ceylon, 
where it is distilled from bark that is unfit for exportation. 
The dark-coloured oil is usually rectified, when two pale oils 
are obtained, one lighter, and the other heavier, than 
water ; but lo per cent, of oil is lost by the process. The 
oil distilled from the root of the tree (O. cinnamomi radicis) 
is much weaker than that from the bark. The oil from 
the leaves (O. c. foliorum), also imported from Ceylon, 
smells of cloves, but. has a less density than oil of cloves. 

Oil of cinnamon consists essentially of hydride of cinnamyl, 
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buty unless when very recently prepared, it also contains a 
variable proportion of cinnamic acid formed by the oxidation 
of the hydride. 

SassaCras Oil. — Syn. Volatile oil of s., Oleum sassa- 
fras (Ph. E.), O. LAUBi s., O. s. officinalis, L. — Fi-oni 
bruised sassafras chips, the sliced root of S(Msafra8 afficincUe, 
as oil of cloyes. Pale-yellow ; highly odorous ; hot, pungent, 
rabefacient, and stimulant ; reputed alterative, sudontic, 
and diuretic, afid, as such, used in rheumatism, cutaneous 
affections, &c. Its main constituent is sa/role (C^^H^fi^), 
Sp. gr., 1*094 to I •096. Frod, i J to 2 per cent, (fully). 

Pur,, d*c. I. If the density is lower than 1*094, it is 
adulterated. — 2. Nitric acid acts on this oil, at first slowly, 
merely turning it of an orange-red, but afterwards with 
violence, and a reddish-brown resin is formed. — 3. Mixed 
with about one-half its weight of sulphuric acid, a gi*een 
colour is at first developed, which, by heat, is changed to a 
blood-red. A large quantity of sulphuric acid acts at onco 
violently, white fumes are given off, and mere charcoal is 
left. — 4. With iodine it forms a permanently clear solution, 
or at least one that remains so for some time. — 5. By agita- 
tion with water, it separates into two oils — one lighter, 
the other heavier, than that fluid. 

Natural Order, MyHcaceco, 

Bayberry Oil. — Syn, Bay oil, Oil of bay-leaves. — 
This oil is not to be confounded with the bay oil from the 
bay or laurel. It is extracted, by means either of wet or 
dry steam, from the leaves of Myrlcu acris. Two oils are 
obtained, a *•' light " oil having specific gravity from about 
0*87 to o*99, and a "heavy " oil, of specific gravity 1*023 ^^ 
1*037. The odour of the oil improves by keeping. 

Gkile Oil. — Obtained by the aqueous distillation of tho 
leaves of Myrica gale. Specific gravity, 0*875. 
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Natural Order, Mf/insticacecB, 

Nutmeg (Volatile) Oil. — Si/n. Oleum MTBiSTiciB (B. P.^ 
Ph. E.), O. M. MOScnATJB (Ph. D.), L. — From the officinal 
nutmeg or kernel of the fruit of Myristica mosduita,, 
Nearly colourless ; odour and flavour, that of the fruit, but 
more powerfuL By agitation with water, it is separated 
into two oils— one lighter, the other heavier, than water; 
the last is butyraceous. Specific gravity, '948. Prod. 4J 
to 7 per cent. It is imputed to make the hair grow, and to 
prevent baldness. 

Natural Order, Fiperacece, 

Cubebs Oil. — S^/n, Oleum cudebarum, O. cuceb^ (B. 
P., Ph. E. & D.), L. — From the fruit of Cubeha officinalis, 
or cubebs, coarsely ground. Aromatic, hot, and bitter 
tasted ; odour, that of the fruit ; faintly green, colourless 
when pui'e. Specific gravity, '129. Prod. 9 to 11 per 
cent. 

Pur,y (t'c. When pure, iodine has little action on this- 
oil, and immediately gives it a violet colour, without any 
very marked reaction ; nitric acid turns it opaque, and the 
mixture changes to a pale-red when heated ; sulphuric acid 
turns it of a crimson-red. When adulterated with oil of 
turpentine, its viscidity, solubility in rectified spirit, and 
its density are lessened; when mixed with castor oil, it 
leaves a greasy stain on paper. Dose, 10 to 15 drops, in the 
usual cases in which cubebs in substance is given ; 5 to 20- 
minims (B. P.), suspended in water by mucilage and 
sugar. 

Pepper Oil. — Si/n. Oil of black p.. Oleum piperis, 0. 
p. NiGRi, L. — From bruised black pepper (Piper nigrum). 
Colourless, turning yellow; odorous; pungent; not so- 
hot as the spice. Specific gravity, '9932. Prod. 1*25 to- 
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1*5 per cent, ; white pepper (of commerce), i per cent, 
(barely). 

Natural Order, Santalaceas. 

Sandal-wood Oil. — Syn. Oleum saktali, 0. s^ albi, L. 
^From the wood of Santalum alburn^ or sandal-tree, and 
preferably from that of Malabar. It has an odour somewhat 
resembling that of oil of rhodium, for which it is commonly 
used; also used to adulterate otto of roses. Prod. 9 lb. 
yield I oz. (Raybaud). 

Natural Order, Urticacecc, 

Hop OiL — Sj/n. Oleum lupuli, L. — From commercial 
hops, by distillation along with water. Colourless, or pale 
greenish-yellow, according to its degree of purity ; odorous ; 
acrid ; narcotic ; soluble in water ; becomes resinous by 
exposure and age. Specific gravity, '910. Boiling point, 
from 257° to 455° F. Chiefly used to increase the aroma 
and flavour of old or damaged hops. Prod, 2 per cent. 

Class, MONOCOTYLEDONES. 

Natural Order, Graminece, 

Ergot Oil. — Syn. Ethereal o. of e., Oleum ergots, O. 
js. .£THEREUM, O. SECALis coRNUTi, L. — Prepared by evapor- 
ating the ethereal tincture at a very gentle heat, and, 
preferably, allowing the last portion of the ether to escape 
by spontaneous evaporation. Brownish-yellow ; lighter than 
water j soluble in ether and solution of potash ; only partly 
soluble in alcohol. It appears to be a mixture of volatile 
and fixed oil, with some resinous matter. Dose, 10 to 20 
drops, in haemorrhages; 10 or 12 drops every three or four 
hours, in diarrhoea ; 20 to 50 drops, as a parturifacient, &c. 
Externally, in rheumatism, toothache, <fce. 
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The above is the oil of ei'got now employed in medidneJ 
It must not be confounded with other preparations occa- 
sionally called by the same name, but which differ from it 
in character. Among the latter are the following : — 

a, A fixed oil obtained by distilling off the spirit from the 
filcoliolic tincture. It has the odour of rancid fish oil, and 
the distilled spirit has also a putrid odour. 

h, A fixed oil, obtained from coarsely powdered ergot by 
strong pressure between iron plates, at a heat of about 
21:!° F. It is fluid, coloured, smells strongly of the drug, 
but is nearly destitute of its leading qualities. Both the pre- 
ceding contain some volatile oil and resinous matter. 

c. An empjnreumatic oil obtained by distilling ergot per 
86, It is light-brown, viscid, acrid, and nauseous. 

d. A volatile oil obtained by digesting powdered ergot in 
solution of potash at 125° F., diluting the sapona;ceous 
mass thus formed with one-half to an equal weight of 
water, neutralizing the alkali with dilute sulphuric acid, 
and then submitting the whole to distillation in a chloride- 
of-sodium or oil bath. It is white, adhesive, butyraceous, 
and tasteless. It appeai-s to be a product, rather than a 
simple educt. 

e. This is the ethereal oil, first described, in its purest 
form. It is colourless, translucent, oily, and acrid-tasted, 
with the odour of ergot ; it has a high boiling point, at 
which it suffers partial decomposition, but may be volatilized 
at a lower temperature, like the other oils. By long ex- 
posure to heat, it thickens and partly solidifies ; light and 
air darken it ; it is lighter than water, very slightly soluble 
in water, but sufficiently so to impart to it its peculiar odour; 
it is soluble in pure alcohol, in ether, the volfxtile and fixed 
oils, alkaline l3^es, liquor of ammonia, creasote, and naphtha. 
The dilute mineral acids clear it, but do not produce any 
marked reaction. 
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Fusel Oil. — Syn. Grain oil, Maec brandy oil, Potato 
OIL. — Obtained in the manufacture of alcohol from grain, 
or potatoes, and especially observable in the marc brandy of 
the South of France. It is a mixture of various alcohols, 
of which the most prominent is amylic alcohol (C^H^O). 
If the portion which distils betweeii 260° and 280" F. is 
collected apart and re-distilled, an oil is obtained having a 
fixed boiling point of 268^-2 69** F. Thus purified, it is a 
thin, mobile liquid, with a suffocating odour ai^d burning 
taste. When warmed, and dropped upon platinum-black, 
it oxidizes to valeric acidf which bears the same relation to 
amylic alcohol that acetic acid does to ordinary alcohol.* 

Grass Oil. — Syn. India grass oil. — From Andropogon 
calarmis aramatictta (Royle), supposed to have been the 
« sweet cane " and " rich ai-omatic reed from a far country " 
of Scripture; formerly supposed to be obtained from 
Andropogon itoarancusa. Stimulant and highly fragrant. 
See Spikenard Oil. 

Spring Grass OiL — Syn, Oleum anthoxanthi odorati, 
L. — From AntJwxanthum odoratum, or sweet-scented vernal 
grass. It is this oil that gives the very agreeable odour to 
new hay. 

* See also Churchill's " Teclinological Ilandbooks,'' vol. 1. p. 155. 



CHAPTER V. 

EMPYBEXJMATIC, MEDICATED, MIXED 
AND PEBFXJMEBT OILS. 

Empybeumatic Oils. 

Syn. Olea emptreumatica, L. — ^The "empjnpeumatic oils" 
of the old pharmaceutical writers were oily fluids obtained 
by the dry distillation of various substances, animal, vege- 
table, and mineral. But few of them are in use at the 
present day, though formulae are given for them in some of 
the foreign Pharmacopoeias. Several have useful applica- 
tions in the arts, and we therefore briefly describe their 
preparation. When the ingredients are of a liquid 
or pasty nature, or become so when heated, they are 
generally mixed with about twice their weight of sand, 
powdered glass, or other light substance, to divide them, 
and thus expose them more efiectually to the action of 
the fire. Care must also be taken to provide a well- 
cooled receiver, which must be furnished with a tube to 
carry off the non-condensable gases liberated at the same 
time as the oil. The products of the first distillation are 
usually purified by rectification, either alone or along 
with water. In general, they require to be preserved from 
the light and air. 

The following are the principal substances belonging to 
this class : — 

Aloes Oil. — Syn, Algetic oil, Oleum aloeticum, L. — 
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I. From Socotrine or hepatic aloes distilled along with 
sand, Sp. gr. 0-863. Pi'od. 250 lb. of aloes yield about 
I fl. dr. of oily 

2. (Batavian — Cadet de Gassicourt.) Olive oil, i lb. ; 
hepatic aloes and myrrh, of each in powder, 2 oz. ; olibanum, 
\ oz. ; distil in a sand bath, from a stoneware retort. Used 
as an external vermifuge for children ; a portion is rubbed 
two or three times a day over the umbilical regions. 

Amber OiL — Syn, Oleum succini, L. — Coarse pieces of 
amber, either alone or reduced to powder, and mixed with 
sand, are submitted to destructive distillation in an ii-on 
retort. The oil is separated from the fetid liquor and suc- 
■cinic acid which pass over, and rectified along with about 
six times its volume of water, by a gentle heat. It then 
fonns Rectified oil op amber — Ph. L. 1836, O. s. rectifi- 

CATUM Ph. D. 1826, O. S. PURISSIMUM — Ph. E. 1 84 1. 

Prod, 20 per cent. 

It is a colourless or pale-yellow, thin liquid, with a strong, 
balsamic odour, a hot, acrid taste, and a neutral, or faintly 
acid, reaction ; heat and air blacken and thicken it ; it boils 
^t 186° F. A mixtui*e containing amber oil, i part ; liquor 
anunonise, 96 parts ; alcohol, 24 parts, called Eau de Luce^ 
is sometimes used as a remedy for the bites of poisonous 
animals. {See also p. 104.) 

Amber Oil, Oxydated. — Syn, Artificial musk. — Put 
into a cup i dr. of oil of amber, and add to it, drop by drop, 
3 J fl. dr. of strong nitric acid ; let it stand for thirty-six hours, 
then separate and wash the resinous matter. Antispasmodic 
■and nervine. Dose^ 5 to 10 gr. ; for children, ^ gr. to i gr. 

Animal OiL — i. Empyreumatic or Fetid : Oil of harts- 
horn, Dippel's o., Oleum animale empyreumaticum, O. 
<X)RNU CERVi, O. DiPPELii, L. — Chiefly obtained as a 
secondary product in the manufacture of boneblack. Fetid 
and dark coloured. Used chiefly to make lampblack. 
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2. Ethei'eal: REcmriED oil op' hartshork, Oleum 

ANIMALB iETHERIUM, O. CORNU CERVI RECTIFICATUM, LoCO 

OLEi ANiMALis DiPPELii, L. — a. A finer kind of animal oil^ 
made by slowly distilling oil of hartshorn, and collecting 
only the first portion that comes over. Pale and limpid. 
Exposure to light discolours it. 

h, (Ph. Bor.) Fetid animal oil distilled in a sand bath, 
and the product rectified with four times its volume of 
water. White, limpid, fragrant. Light discolours it. 

The refined product is said to "be antispasmodic, ano- 
dyne, and diaphoretic. Boaey 5 to 30 drops, in water;, 
in large doses it acts as an irritant poison. f^See also 

P- 23.) 

Birch Oil. — Syn. Oleu3i betul^, L. — All parts of the 

birch contain essential oil — that from the bark being largely 

prepared in Northern Kussia and Germany, by the process 

given in outline on p. 104. It is said to consist entirely of 

salicylate of methyl. Saturation with this oil, alone or mixed 

with fish oil, imparts the peculiar odour to Russia leather. 

Box-wood Oil. — Syn. Oleum buxi, O. b. empyreumati- 
CUM (Ph. L. 1746), L. — From box- wood sawdust. Reputed 
i^esolvent ; anodyne, antispasmodic, and diaphoretic. Dose,. 
5 to 20 drops; in convulsions, epilepsy, gonorrhoea, &c. 
Externally, in toothache, tte. 

Brick Oil. — Syn. Oleum lateritium (Ph. L. 1746), L. 
— From olive oil, mixed with brickdust, and distilled ; or, 
from hot bricks steeped in olive oil, then broken to pieces, 
and distilled. 

Brick Oil (Pactitious).— /%7i. Oleum lateritium fac- 
TiTiUM, L. — From linseed oil, i lb. : oil of turpentine, ^ lb. ; 
oil of bones or of hartshorn and Barbadoes tar, of each i oz. ; 
simply stirred well together. This is generally substituted 
for the preceding in the shops. 

Cade Oil. — Syn. Ol^um cadinum, L., Huile de cadb^ 
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Fr.— From the Juniperus oxycedrua^ or Languedoc juniper. 
Used as oil of tar, which is commonly sold for it. 

Gaaiaoum OiL — Syn, Oleum gcaiaci, 0. g. empybeu- 
3IATICUM, L. — Erom guaiacum shavings or raspings. Bcputed 
beLjamic, pectoral, and resolvent. 

Hartshora Oil. — Bone oil and rectified bone oil are 
commonly sold for it, but are inferior to it. See Animal 
On. (above). 

Paper Oil. — Syn, Rao oil, Pyrothonid^, Oleum 
CHABTiE, L. — On the small scale, by burning paper on a cold 
tm plate, and collecting the oil ; on the large scale, by the 
destructive distillation of paper or linen rags. In baldness, 
toothache, ear-ache, &c. 

Bag OiL — See Paper Oil (above). 

Soot OiL — Syn, Oleum fuliginis (Ph. L. 1746), L. — 
IVom wood-soot. Fetid ; reputed antispasmodic and nervine. 

Tar OiL — Syn, Spirit op t.. Oleum pini, O. p. rubrum^ 
0. TiBDiB, O. Picis LIQUIDS, L. — By simple distillation from 
wood-tar. Beddish and strong scented. By one or more 
rectifications it becomes colourless and limpid. It soon gets 
thick. Used in ringworm and several other skin diseases^ 
made into an ointment with lard. It is poisonous if 
swnllowed in large doses. 

Tobacco Oil (Empyreiimatic). — Syn, Oleum tabaci 
EMPYREUMATICUM (Ph. U.S.), L. — From tobacco, in coarse 
powder, gradually heated in a green-glass retort to dull 
redness, and kept at that temperature as long as any oil 
jiasses over ; the oily portion is then separated from the 
water in the receiver, and kept for use. Highly narcotic 
and poisonous. 

Wax Oil. — Syn, Oleum germ, L. — From bees*-wax and 
sand distilled together ; the product is rectified once or 
oftener. Keputed diuretic. Dose, 3 to 6 drops. 
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Medicated Oils. 

Syn, Olea cocta, O, infusa, 0. medicata, L. — These 
are prepared by infusion or decoction. The bruised ingre- 
dients are either simply digested in 2 to 4 times their 
weight of olive oil for some days, or they are gently bcnled 
in it until they become dry and crisp, great care being 
taken that the heat towards the end of the process is not 
greater than that of boiling water. As soon as the process 
is complete, the oil is allowed to drain from the ingredients, 
which are then (if necessary) submitted to the action of tbo 
press. The product is commonly run through flannel or a 
hair sieve whilst still warm, after which it is allowed to 
repose for a week or ten days, when the clear portion is 
decanted from the dregs. The green or recent plants ai-o 
usually employed for this purpose, but, in many cases, the 
dried plants reduced to powder and digested for six or eight 
hours in the oil at the heat of hot water with frequent 
agitation yield a much more valuable product. They aro 
nearly all employed as external applications only. 

The following are the most important preparations of 
this class : — 

Adder's Tongue Oil. — Syn. Oleum opnio glossi, L. — 
From the herb, as Oil op Belladonna. A popular vulner- 
ary. 

Ant Oil. — Syn, Oleum formicarum. — Digest 4 oz. of 
ants in 16 oz. (by weight) of olive oil with a gentle heat, 
and strain. {See also p. ^^,) 

Balsam Apple Oil. — Syn, Oleum balsamin^. — Pre;?. 
Balsam apple (deprived of seeds), 1 oz. ; oil of almonds, 
4 oz. ; digest and strain. 

Belladonna Oil. — Syn, Oleum BELLADONNiE (P. Cod.), 
L. — Prep, From the fresh leaves, bruised, i part ; olive oil, 
4 parts; digested together at a gentle heat until tlie 
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moisture is evaporated ; the oil is then strained off with 
pressure and filtered. {See also p. 36.) 

Cantharides OiL — Syn. Oleum cantharidis, O. cantiia- 
smiBUS, L. — Prep, (P. Cod. 1839). From Spanish flies, 
powdered, i part ; olive oil, 8 parts ; as Oil of Bella- 
donna. Stimulant and rubefacient. Used as a dressing to 
indolent sores, blisters, «Sbc. ; and in dropsy, rheumatism, 
gout, &c. Oil op the oil-beetle {Mdoe pi^oscarahants, 
linn.) is prepared in a similar manner. 

Capsicmm Oil. — Syn. Oleum capsici, L. — Prep. (Dr. 
Turnbull.) From powdered capsicum or Cayenne pepper, 
4 oz. ; olive oil, i pint ; digested together for six hours with 
heat, and strained. Stimulant ; rubefacient in colic, cholem, 
£c 

Chamomile Oil. — Syn, Oleum anthemidis, Ol. cham.e- 
MELi, L. — From the dried flowers (rubbed to pieces), i part; 
olive oil, 8 parts ; digested together with heat for six hours. 
Stimulant, emollient, and vermifuge. {See also p. 95.) 

Colocynth Oil. — Syn, Oleum colocynthidis, L. — From 
the pulp, as Oil op Chamomile. Diuretic. In dropsy, 
neuralgia, rheumatism, worms, «fec. 

Earthworm Oil. — Syn, Oleum lumbbicorum (E. Ph. 
1744). — ^Washed earthworms, ^ lb.; olive oil, ij pint; 
v/hite wine, ^ pint. Boil gently till the wine is consumed, 
and press and strain. 

Elderflower Oil. — Syn, White oil op elder, Oleum 
SAMBUCi album, O. sambucinum (P. Cod.), L. — Prep, From 
the flowers, as Oil op Chamomile. Emollient and discus- 
sive. 

Elderlcavos Oil. — Syn, Green oil. Green oil of 
elder. Oil op swallows, Oleum viride, O. sambuci viride, 
L. — Prep, I. Green elder leaves, i lb. ; olive oil, i quart : 
boil gently until the leaves are crisp, press out the oil, and 
again heat it till it turns green. 
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2. As before, but by maceration, at a heat tindor 213^ F. 
More odorous than the last. 

3. Elder leaves, i cwt. ; linseed oil, 3 cwt; as No. i. - 
The last form is the one usvially employed on the lai^ 

scale! It is generally coloured with verdigris, \ lb. to 
the cwt., just before putting it into the casks, and 
whilst still warm ; as, without great skill and a very 
large quantity of leaves, the deep-green colour, so much 
admired popularly, cannot be given to it. The oil is got 
from the leaves by allowing them to drain in the pan or 
boiler (with a cock at the bottom), kept well heated. 
Emollient ; in common repute as a liniment, in a variety 
of affections. 

Fenugreek Oil. — Syn, Oleum FCENUGiLfici, L. — Freip, 
(P. Cod.) From the seeds, as Oil of Canthabides or of 
Chamomile. Emollient and resolvent. 

Foxglove Oil. — 8yn, Oleum digitalis, L. — Frep. (P. 
Cod.) Fi'om the fresh leaves, as Oil op Belladonna. Used 
as an application to chronic ulcers and indurations, painful 
swellings, &c. As usually met with, it is nearly inert. 

Garden Nightshade Oil. — Syn, Oleum solani, L. — 
Frep, (P. Cod.) From the leaves, as Oil of Belladonna. 
Anodyne and discussive. 

Garlic Oil. — Syn, Oleum allii infusum, L. — From 
garlic, as Oil of Belladonna. Used as a liniment in deaf- 
ness, diarrhoea, infantile convulsions, palsy, rheumatism, «kc. 

Green Oil. — Syn, Oleum viridi, L. — From bay leaves, 
origanum, rue, sea wormwood, and elder leaves, of each 
2\ oz. ; olive oil, i quart; as Oil op Elder. Detergent, 
stimulant, and resolvent. Green oil of elder is now usually 
sold for it. 

Hemlock Oil. — Syn. Oleum conii, L. — Prep, (P. Cod.) 
As Oil of Belladonna. — Anodyne and emollient ; in pain- 
ful ulcers, gLindular tumours, cSrc. 
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Henbane Oil. — Syn, Oleum hyoscyami, L. — Prep, (P. 
Cod.) As Oil op Belladonna. Used as the last, in various 
painful local affections. 

Iodized. Oil, Marshall's. — Syn, Oleum looATUM.—rPrg;?. 
Oil of almonds, 15 parts; iodine, i part. Triturate and 
digest till dissolved. 

Jtiniper Oil (by Infusion). — Syn, Oleum juniperi 
INPUSUM, L. — From the crushed berries, as Oil op Bella- 
donna. Diuretic and vulnerary ; in frictions, *fec. 

Lily Oil. — 8yn. Oleum liliorum, L. — From white 
lilies, 1 lb. ; olive oil, 3 lb. ; as Oil op Belladonna. Emol- 
lient ; used to sc^ten and ripen tumours, indurations, &c. 

Melilot Oil. — Syn. Oleum meliloti, L. — As the last, 
avoiding much heat. Emollient and resolvent. 

Mucilage Oil. — Syn, Oleum mucilaginum, O. cum 
MUCiLAGiNiBUS, L. — Frep, I. (Ph. L. 1746). Marshmallow 
root, \ lb; ; linseed and fenugreek seed, of each, bruised, 
3 oz. ; water, i quart ; boil one hour, add of olive oil, 
2 quarts, and boil until the water is consumed. . 

2. Fenugreek seeds, 8 oz. ; linseed oil, i quart; infuse a 
week, and strain. Once a highly popular emolHent appli- 
cation in various local affections. 

Mudar Oil. — Syn, Oleum mudaris, L. — From mudar 
bark (in coarse powder), i dr. ; warm olive oil, \ pint ; 
<ligest twenty-four hours, and strain. Used as an applica- 
tion to cutaneous ulcers, the bites of venomous animals, tfec. 
and as a friction in worms. 

Opium OTl.-r-Syn, Anodyne oil, Opiated o., Oleu:.i 
OPiATUM, L. — Frep, From opium (in powder), i dr.; olive 
oil, 2\ oz. ; digest at a gentle heat, with frequent agita- 
tion, for fivo or six hours. The powder should be rubbed 
in a mortar with a few drops of the oil before adding the 
remainder. As a local anodyne. The above is the only 
reliable formula for this preparation, Others are . extant, 
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jbut, whilst the products of several are much stronger, those 
from others have only one-fifth or one-sixth the strength. 

Ozonized Oil (Dr. Thompson). — Syn. Oleo ozonata. — 
Prep. Pass oxygen gas into the oil (cocoa-nut, sunflower, 
cod-liver oil, &c.) until it will dissolve no more. Then ex- 
pose for a considerable time in the direct rays of the sun. 
Used in phthisis. 

Pellitory Oil.— /S'yw. Oleum pybethri, L.— From bruised 
pellitory root, as Oil op Belladonna. Used as the last. 

Black Pepper Oil (by Infusion). — Syn, Oleum piperis 
INFUSUM, L. — From black pepper, in coarse powder, as Oil 
OF Capsicum. Stimulant and rubefacient ; in frictions. 

Foison Oak Oil. — Syn, Oleum rhois toxicodendri, L.— 
From the leaves, as Oil op Belladonna. Externally; in 
paralysis, &c. 

Bhubarb Oil. — Syn. Oleum rhei, L. — From rhubarb 
(in powder), i part ; oil of almonds, 8 parts ; digested 
together in a gentle heat for four hours, and strained, with 
expression. As an application to indolent ulcers, and as a 
friction over the abdomen in diarrhoea, English cholera, &c., 
or as a laxative when the stomach will not bear medicine. 

Hose Oil. — Syn, Oleuji ROSiE, O. rosaceum, O. r. i:> 
fusum, O. rosatum, L. — Prep, From the fresh petals, pulled 
to pieces, crushed, and digested for two or three days in the 
sun, or a warm situation, in four times their weight of olive 
oil, and then pressed, the process being repeated with fresh 
roses. Ph. E. 1744 and P. Cod. are nearly similar. Almond, 
Ben, or Olive oil, coloured with alkanet, and scented with 
attar of roses, is now almost universally sold for it. Used 
for the hair. {See also p. 85.) 

Rug Oil. — Syn, Oleum rutzs (infusum), L. — Prep, (P. 
Cod.). From fresh rue, bruised, as Oil of Chamomile. 
Reputed antispasmodic, emmenagoguo, stimulant, and ver- 
mifuge. In frictions. (See also p. 103.) 
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St. John's Wort Oil.— /S'yn. Oleum hyperici (Ph. L. 
1746), O. H. SIMPLEX, Balsamum h., L. — ^Froiii the flowers, 
I part ; olive oil, 6 parts ; digested together until the oil is 
well coloured. Antispasmodic, stimulant, and resolvent. 
A mixture of equal parts of rape oil and green elder oil is 
Tisually sold far it. 

Soammony Oil. — Syn. Oleum scammonii, O. purgans, 
L— Prep. (Van Mons.) From scammony (in powder), 
I dr.; hot oil of almonds, 3 oz.; triturate together until 
cold, and the next day decant the clear portion. Dose, \ to 
I tablespoonf ul. 

Stramonium Oil. — Syn, Oleum stramonii, L. — Prep, 
(P. Cod.) From the leaves of thorn-apple or stramonium, 
as Oil op Belladonna. Anodyne and discussive ; as an appli- 
cation to painful tumours, joints^ &c. 

Tobacco Oil (by Infusion). — Syn. Oleum tabaci, O. t. 
INFUSUM, L. — From fresh tobacco leaves (bruised), like Oil 
OF Chamomile. As an application in ringworm, irritable 
iilcers, pediculi, (fee; and as a friction in itch, neuralgia, 
painful indurations, &c. It must be used with extreme 
caution, as it is poisonous. 

Toothwort Oil. — Syn. Oleum squamaki^e, L. — From 
the herb LathrcBa aquamaria (Linn.), as Oil op St. John's 
Wort. Astringent and vulnerary. This must not be con- 
founded with another preparation sometimes called " Oil of 
toothwort" (Oleum plumbaoinis europ-«le), and which has 
been occasionally used in itch, as the latter is acrid and apt 
to cause much irritation. 

Wormwood Oil. — Syn, Oleum absinthii, L. — From the 
fresh herb, as Oil op Lilies. The P. Cod. and Ph. Wurtem. 
order only i part of the herb to 8 parts of oil. Applied to 
the abdomen in dyspepsia, diarrhoea, heartburn, worms, &c. 
It is seldom used in this country. (See also p. 96.) 
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Mixed Oils. 

Syn. Compound oils^ Olea composita, Olsa lozTAy L. — 
Under these names are commonly included various mix- 
tures of oils and other substances that possess an unctuous 
appearance. When not otherwise stated, they are prepared 
by simply agitating the ingredients together, and, after a 
sufficient time, decanting the dear portion, which, in some 
cases, is then filtered. A few of them only possess any 
importance. Some of them are, or have been, highly 
esteemed as popular remedies, and the use of others is 
confined to veterinary medicine. 

The following include the principal mixed oils of the 
shops, to which the names of a few other compounds, which 
are frequently called " oUs,^^ are added for the purpose of 
facilitating a reference to them : — 

Acoustic Oil. — Syn, Ear oil, Oleum acousticum, 0. 
TEREBiNTHiNiE ACOUSTICUM, L. — Prep, From oil of turpen- 
tine, I part ; oil of almonds, 6 parts ; mix. In atonic deaf- 
ness, accompanied with induration of the wax. i or 2 
drops are poured into the ear, or on a piece of cotton wool, 
which is then gently placed in it. 

Black Oil. — Syn, Oleum nigrum, L. — Prep, Oil of 
turpentine, i pint ; rape oil, 3 pints ; oil of vitriol, \ lb. ; 
agitate well together with care ; then add of Barbadoes tar, 
3 oz. ; again agitate well, and in ten days decant the clear 
portion. Linseed oil is preferred for the above by many 
persons. 

British Oil. — Syn, Common oil op petre. Oleum bri- 
TANNicuM, 0. PETR^ VULGARE, L. — Prep, Prom oil of tur- 
pentine, I quart; Barbadoes tar, i lb.; oils of rosemary 
and origanum, of each i oz. Stimulant. Formerly reputed 
to possess the most astonishing virtues. 

Camphorated Oil. — Liniment of camphor. 
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Carron OIL — Liniment of lime. 

Chabert's OiL — Syn, Chabert's empyreumatic oil, 
Oleum chabebti, O. contra XiENiAM chaberti, L. — Oil of 
txupentine, 3 parts; DippeFs animal oil, i part; mix, and 
distil 3 parts. It must be preserved from the air and light. 
Used in tapeworm. Bose^ i to 2 teaspoonftds, in water, 
night and morning, until 5 or 6 fl. oz., or more, have been 
taken, a cathartic being given every third day. 

Exeter 0\L—Syn. Oleum excestrense (Gray). — Green 
oil, 16 lb. ; euphorbium, mustard seed, castor, pellitory, of 
each I oz. ; digest and strain. The original form is more 
complex. The following is also used : — Bape oil, \\ pint; 
green oil, \ pint ; oils of wormwood, rosemary, and origa- 
num, of each \ dr. 

Famitnre OiL — Syn. Mahogany oil. Oil stain. — Frep. 
I. From refined linseed oil, i pint; alkanet root, | oz. ; 
digested together in a warm place until the former is suffi- 
ciently coloured, when it is poured off and strained. 

2. Pale boiled oil, i pint ; bees'-wax, \ lb., melted together 
and coloured as before ; gives a superior polish, which be- 
comes very tough by age. 

3. Linseed or boiled oil, i pint ; Venice turpentine, pure, 
6 oz. ; digested, &a, as in the first method. 

The above are used for mahogany and other dark-coloured 
woods. 

4. Linseed oil, 8 oz. ; vinegar, 4 oz. ; oil of turpentine, 
mucilage, rectified spirit, of each \ oz. ; butter of antimony, 
\ oz. ; hydrochloric acid, i oz. ; mix. 

5. Linseed oil, 16 oz. ; black resin, 4 oz. ; vinegar, 4 oz. ; 
rectified spirit, 3 oz. ; butter of antimony, i oz. ; spirit of 
salts, 2 oz. ; melt the resin, add the oil, take it off the fire, 
and stir in the vinegar ; let it boil for a few minutes, stir- 
ring it ; when cool, put it in a bottle, and add the other in- 
gredients, shaking all together. 
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The last two are specially used for reviviDg French 
polish. 

6. (Pale.) (a.) As the preceding, omitting the alkanet. 

(6.) From nut oil, f pint ; bees'-wax, j|nest, 3 oz., melted 
together. 

(c.) To the last add copal varnish, j or 4 oz. 

The last three are employed for pale woods. They are all 
applied by means of a rag, and are "polished off" with & 
woollen rubber or furniture brush. A little strong vinegar^ 
or hydrochloric acid, is sometimes added. 

Marshall's Oils. — Prt'p, From linseed oil and rape oilr 
of each 1 lb. ; green oil and oil of turpentine, of each ^ lb. ; 
oil of origanum, \ oz. ; oil of vitriol, \ oz. ; well shaken 
together. 

Mixed Oils. — Syn, Oleum mixtum commune, L. — Prep. 
From linseed oil and green oil, of each i lb. ; oil of turpentine,. 
\ lb. ; Barbadoes tar and balsam of sulphur, of each 2 oz. ; 
oils of spike and origanum, of each i oz. Stimulant and 
rubefacient. Used by farriers for sprains, &c. See Stam- 
ford's Oils {below). 

Newmarket Oils. — Prep. From oils of linseed, turpen- 
tine, and St. John's wort, of each 3 lb. ; oil of vitriol, 
i| oz. ; well shaken together, and the clear portion decanted 
in a few days. A favourite remedy for sprains in horses. 

Nine Oils. — Syn. Old mixed oils. Oleum ex omnibus, 
L. — Prep. From train oil, i gall. ; oil of turpentine, i 
quart ; oil of amber and oil of bricks, of each 5 oz. ; oil of 
spike and oil of origanum, of each 2 oz. ; Barbadoes tar^ 
2^ lb. ; oil of vitriol, 2 oz. ; camphorated spirit, | pint ; 
mixed together as the last. A favourite remedy with 
provincial farriers. 

White Oils. — Syn, White egg-oils. — i. Yolks of eggs^ 
4 in number ; oil of turpentine, \ pint ; mix, add of liquor 
of ammonia, 3 oz. ; oil of origanum, ^ oz. ; soaper's lye. 
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-J pint ; water, J- pint ; agitate well, and strain through a 
coarse hair sieve. 

2. Kape oil, f pint ; liquor of ammonia and oil of turpen- 
tine, of each 3 oz. ; agitate until they form a milk. 

3. (Redwood.) Whites and yolks of 2 eggs ; oil of turpen- 
tine, I J oz. ; triturate together; add of Goulard's extract, 
^ oz. ; mix; next add of distilled vinegar, i| pint, and, 
lastly, of rectified spirit, i^ oz. Stimulant and detergent. 
Used by farriers. 

Petre Oil. — See British Oil {above). 

Phosphorated Oil. — Syn, Oleum phosphoratum, L. — 
Frep. I. (Ph. Bor.) Phosphorus (dried and sliced small), 
6 gr. ; oil of almonds, i oz. ; mix ; place the phial in hot 
water, agitate for some time, and, when cold, decant the 
clear oil from the undissolved phosphorus. 

2. (Magendie.) Phosphorus (sliced), J dr. ; almond oil, 
I oz. ; macerate in the dark, with frequent agitation, foi* 
fourteen days, then, after repose, decant the clear portion, 
and aromatize it with a little essence of bergamot. 

3. (B. Ph.) Prep, Take of phosphorus and oil of almonds, 
of each q. s. Heat the oil in a porcelain dish to 300** F., 
and keep it at this temperature for about fifteen minutes, 
then let it cool and filter it through paper. Put 4 oz. of 
this oil into a stoppered bottle capable of holding 4J oz. ; 
then add to it 1 2 grs. of phosphorus. Immerse the bottle 
in hot water until the oil has acquired the temperature 
of 180** F., removing the stopper two or three times t^ 
allow the escape of expanded air, then shake the oil aud 
phosphorus together, until the latter is entirely dissolved. 
Dose, 5 to 10 minims. 

One oz. of oil dissolves rather less than 5 grs. of pure 
phosphorus. The large excess ordered in the secoiid 
formula must be merely for the purpose of increasing the 
extent of surface acted on. It is, however, with the other 
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precautions given, quite unnecessary. The products of botii 
formulae have the same strength. Doaey 5 to lo or 12 drops, 
in milk, barley water, or gruel^ or made into an emulsion ; 
in chronic rheumatism, gout, &c., and as a powerful, 
diffusible stimulant in various diseases with debility and 
general prostration of the vital powers, &c. Externally, as 
a friction. Some have thought that it is chiefly to the 
presence of phosphorus that cod-liver oil owes its wonder- 
ful remedial power in these affections. 

Quitter Oil. — Prep. Red precipitate, 2 dr. ; aquafortis, 
I oz. ; dissolve, add of olive oil, oil of turpentine and rectified 
spirit, each 2 oz.; agitate well for three or four bours. 
Used by farriers for quitters, &c. 

Badley's Oils. — From Barbadoes tar, \ lb. ; linseed oil 
and oil of turpentine, of each \ pint ; gently warmed, and 
shaken together. 

Sulphurated Oil. — Syn, Balsam op sulphur. Oleum 

SULPHURATUM, BaLSAMUM SULPHUEIS, L. — PTQ^p, I. (Ph. L. 

1746.) Flowers of sulphur, i part; olive oil, 4 parts; boil 
together in a vessel lightly covered, until they assume the 
consistence of a thick balsam. — 2. (Ph. L. 1824.) Olive oil, 
16 oz. ; heat it in a sand bath, and gradually add of 
washed sulphur, 2 oz. ; stirring until they combine. 

Balsam of sulphur is a dark, reddish-brown, viscid fluid, 
having an extremely disagreeable and penetrating odour, 
and a sti'ong, nauseous taste. The local action of balsam 
of sulphxij- is that of an acrid and irritant; its remote 
effects those of a stimulant, expectorant, and diaphoretic. 
Externally, it is occasionally used as an application 
to foul ulcers; and was formerly commonly employed 
internally in chronic pulmonary affections, in doses of 20 to 
50 drops. It is now seldom given internally except in 
veterinary practice. 

Sheldrake's Oil. — Pr&p, From pale boiled nut oil and 
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copal varnish, equal parts, melted together hy the heat of 
hot water, and, when perfectly mixed, placed aside in a 
bottle for a week to settle, after which the clear portion is 
decanted. Used by artists to grind their colours in to 
brighten them. 

Spike Oil.-^i. {Farriei's.) From oil of turpentine, i 
quart; Barbadoes tar, i^ oz.; alkanet root, \ oz.; digested 
together for a week. Used as a stimulating liniment by 
farriera — 2. {FaiTiter^s.) a. From rectified oil of turpentine, 

3 pints ; oil of lavender, i pint ; mix. h. Oil of turpentine 
(warm), 5 parts; lavender oil bottoms (genuine), 3 parts i 
agitate well together, and in a fortnight decant the clear 
away. Used by artists and enameUers. {See also p. 98.) 

Stamford's Oils. — Syn. Lord Stahford*s mixed oils. 
— Frep. Dissolve camphor, i oz., in rectified spirit of wine, 
\ pint; add oil of origanum, 2 oz.; oil of turpentine, \ pint ; 
green elder oil, 2 lb. ; and agitate until mixed. The recti- 
fied spirit is now generally omitted, the camphor being 
dissolved in the green oil by aid of heat before adding the 
other ingredients. Stimulant. Used by farriers. 

Turpentine Oil (for acoustic use). — Syn, Oleum tere- 
BiNTHiN^ ACOUSTicuM (Mr. Manle). — Oil of almonds, 

4 dr. ; oil of turpentine, 40 minims. 

Turpentine Oil (Sulphurated). — Syn. Oleum teke- 
BiNTHiN^ sulphuratum. — Prep. Sulphurated linseed oil, i 
part ; oil of turpentine, 3 parts. 

Three Oils. — Syn. Oleum de tribus (Van Mons), L. — 
Oils of brick, lavender, and turpentine, equal parts. As a 
stimulant liniment. 

Worm Oil (Canine). — Syn. Oleum vermifugum cani- 
KUM. — Frep. From oil of turpentine and castor oil, equal 
parts; tinged yellow with a little palm oil or annotta. 
Doae^ for a middle-sized dog, \ oz., repeated in two or three 
hours if it does not operate. 
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Ward's Oils. — Syn, Ward's white oils. — ^From pow- 
dered camphor, rape oil, oil of turpentine, rectified spirit, 
and solution of potash, equal parts, agitated together for 
some time, and again before use. Beef brine was formerly 
used instead of potash. 

Wedell's Oils. — Syn. Bezoab oil. Oleum bezoabdicum, 
L. — From nut oil, \ pint; camphor, J oz.; dissolve by a 
gentle heat, and, when cold, add of essence of bergamot, i dr., 
and let it stand over a little alkanet root until sufficiently 
coloured. 

Perfumery Oils. 

Syn, Scented oils, Olea fixa odorata, 'L. — ^The oils 
which usually form the basis of these articles are those of 
almonds, ben, or olives ; but others are occasionally used. 
The methods adopted for their preparation vary with the 
nature of the substances whose fragrance it is intended to 
convey to the oil. The Continental perfumers employ three 
different processes for this purpose, which they technically 
distinguish by terms indicative of their nature. These are 
as under : — 

I. A sufficient quantity of the essential oil of the plant, 
or of the concentrated essence of the substance, if it does 
not furnish an oil, is added to the fixed oil which it is de- 
sired to perfume, until the latter becomes agreeably fra- 
grant ; the whole is then allowed to repose for a few days, 
and, if any sediment falls (which should not be the case 
when the ingredients are pure), the clear portion is decanted 
into another bottle. When alcoholic essences are thus em- 
ployed, the fixed oil should be gently warmed, and the 
admixture made in a strong bottle, so as to permit of it 
being corked and well agitated with safety ; and in this case 
the agitation should be prolonged until the whole has be- 
come quite cold. In this way all the ordinary aromatized 
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and perfumed oils of the English druggists and perfumers, 
as those of bergamot, cassia, cloves, lavender, lemon, 
milleflem^, neroli, nutmeg, oranges, roses, (S^., are made, 
but those of a few of the more delicate flowers, and of 
certain other substances, can only be prepared of the 
fe«t quality by one or other of the processes described 
below. 

In general, i to i| dr. of the pure essential oil, or 3 to 

4 dr. of the alcoholic essences, are found sufficient to render 

' I pint of oil agreeably fragrant. \ dr. of pure attar of 

roses is, however, enough for this purpose, owing to the 

very powerful character of its perfume ; but even a less 

quantity than this is commonly employed, on account of its 

costliness, the deficiency being made up by a mixture of the 

oils of rhodium, rosemary, and bergamot. Most of the 

oils of this class are intended for hair cosmetics. 

2. (By INFUSION.) Dry substances, after being reduced 
to powder, or sliced very small — flowers or petals, after 
being carefully selected, and picked from the stems and 
other scentless portions — and soft or unctuous matters, as 
ambergris, civet, or musk, after being rubbed to a paste 
with a little oil, either with or without the addition of 
about twice their weight of clean sand or powdered glass, 
to facilitate the reduction, are digested in the fixed oil for 
about one hour, at a gentle heat obtained by means of a water 
bath, continual stirring being employed all the time ; the 
mixture is then removed from the heat, covered up, and 
left to settle until the next day, when the clear portion is 
decanted into clean bottles. When flowers are employed, 
the free oil is drained off, and the remainder obtained by the 
action of a press. The process is then repeated with fresh 
flowei-s, five or six times, or even oftener, until the oil is suffi- 
ciently perfumed. For ambergris, musk, or civet, the diges- 
tion is generally continued for fifteen to twenty days, during 
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which time the vessel is either freely exposed 1 
ihine, or kept in an equally warm situation. 

The first quality of the oils of ambergris, balsam 
benzoin, cassia, cionamoiij civet, orange flowers, orris, roseSr 
styras, and vanilla are made by infusion. 

3, (By THE n.owERs.) — a. Upon an iron frame a piece of 
white, spongy, cotton cloth is stretched, and then moistened 
with almond or olive oil, u.=!ually the latter; on the cloth ia 
plaoeda thin layerof the fresh-plucked flowers; another frame 
is similarly treated, and in this way a pile of them is m!\de. In 
twenty-four or thirty hours the flowers are replaced by fresh 
ones, and this is repeated every day, or every other day, until 
aeven or eight diiferenfc lots of flowers have been consumed, 
or the oil is sufficiently loaded with their odour. The oil 
is then obtained from the cotton cloth by powerful pressure, 
and is placed aside in bottles to settle, ready to be decanted 
into others for sale. Sometimes thin layers of cotton wool, 
slightly moistened with oil, are employed instead of cMtton 

The oils of all the more delicate flowers, sucb as those of 
honeysuckle, jasmin, or jessamine, jonquil, may-bloasom, 
myrtle-blossom, narcissus, and violet, are generally pi-epared 
in the above manner. 

b. The native perfumers of India prepare their scented 
oils of bela, chumbul, jasmin, &.C., in the following manner ; 
— A layer of the scented flowers, about 4 inches thick and , 
2 feet square, is formed on the ground; over this is placed 
a layer of moistened tel or eesomum seeds, s inches ihic^ 
and on this another 4-inch layer of flowers. Over the 
whole a sheet is thrown, which is kept pressed down by 
weights attached round the edges. The flowers are replaced 
with fresh ones after the lapse of twenty-four' hours, and 
the process is repeated, a third and even a fourth time when 
highly scented oil ia desired. The swoUeu aesamam 
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seeds, rendered fragrant by contact with the flowers, are 

then snbmitted to the action of the press, by which their 

bland oil is obtained strongly impregnated with the aroma 

of the flowers. The expressed oil is then set aside in 

dobbers (bottles made of untanned hides) to settle. We 

have employed poppy seed in this country, in a similar 

manner, with great success. 

c The flowers are crushed in a mortar or miU, with one- 
half their weight of blanched sweet almonds, and the next 
day the mass is gently heated and submitted to the action 
of a powerful press ; the liquid thus obtained is allowed to 
repose for a week, when the upper portion of oil is decanted 
and Altered. This plan is occasionally adopted in this 
country for the oik of roses and of a few other flowers. 
(See also Preparation of Essential Oils, p. 64.) 

The solution of a few grains of benzoic acid, or of gum 
benzoin (preferably the first), in any of the above oils will 
materially retard the accession of rancidity, if it does not 
prevent it altogether. 

The oils of the last two classes (2 and 3) are chiefly used 
to impart their respective odours to the simple oils, pomades, 
&c. ; and in the manufacture of scented spirits or esprits. 
The following formulae are given as examples of both classes 
of preparations: — 

Ambergris Oil. — From ambergris, 2 dr. ; oil, i pint ; by 
infusion. {See also p. 31.) 

Benzoin Oil. — From gum benzoin, 7 dr. ; oil, i pint ; 
by infusion. 

Hair Oil. — Syn. Hxjiles antiques, Fr. — These are 
numerous. All those scented with the simple perfumes 
are prepared in the way explained under class i (above). 
The selection depends entirely upon the judgment of the 
operator or the fancy of the purchaser. In general, a 
mixture of two or three perfumes is preferred in these 
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countries to the pure fragrance of any single flower, and ^ 
grossness of taste is exhibited in these matters, whicl^ 
surprises our Continental neighbours, and the inhabitantcp 
of Italy more particularly. Some of these oils are coloured. 
A red tinge is given to them by allowing the oil to stand 
for a few hours over a little alkanet root (2 dr. to the pint) 
before scenting it. The application of a gentle heat facili- 
tates the process. Yellow and orange are given by a little 
annotta or palm oil ; and green, by steeping a little green 
parsley or lavender in them for a few days ; or by dissolving 
2 or 3 dr. of gum guaiacum in each pint by the aid of heat, 
and, when cold, decanting the clear portion. Huile antique 
au jasmin, huile antique k la fleurs d'oranges, huile antique 
k la rose, huDe antique a la tuberose, huile antique a la 
violette, &c., are simple oils flavoured with the respective 
perfumes or their preparations. — Huile antique rouge k la 
rose is the ordinary oil of roses coloured with alkanet root. 
— Huile antique verte is simple oil coloured green, as 
above, and scented. — Huile antique aux miUefleurs is so 
scented with several perfumes that none predominate. A 
mixture of bergamot, lemons, lavender, neroli, pimento, 
and ambergris or musk is commonly employed for the 
purpose. 

Macassar Oil. — Syn, Huile de macassae. — Frep. i. 
{Rowland's.) Oil of ben or almonds (reddened by alkanet 
root), I pint; oils of rosemary and origanum (white), 
of each i dr. ; oil of nutmeg and attar of roses, of each 
1 5 drops ; neroli, 6 drops ; essence of musk, 3 or 4 drops. 

2. (De Naquet.) Oil of ben, i quart; nut oil, i pint; 
rectified spirit, \ pint ; essence of bergamot, 3^ dr. ; tinc- 
ture of musk and esprit de Portugal, of each 2 dr. ; attar of 
roses, § dr. ; alkanet root, q. s. to colour. 

Marrow Oil (Perfumed). — i. Simple marrow oil, scented 
at will. 
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2. (Fliiide de Java.) Maxrow oil, coloured with a little 
palm oil and scented. 

3. (HuiLE COMOGENE.) MaiTOw oil, 4 oz, ; spii-it of rose- 
maij, i^ oz.; oil of nutmeg, 12 drops. 

4. (HuiLE PHiLOCOME d'Aubbil.) Cold-drawn nut oil and 
marrow oil, equal parts; scent at will, q. s. 

5. (HuiLE DE PHi^ix.) Clarified beef marrow, lard, pale 

nnt oil, and expressed oil of mace, of each 4 oz. ; melt 

together by the heat of hot water, strain through linen into 

a warm stone mortar, add of oils of cloves, lavender, mint, 

rosemary, sage, and thyme, of each \ dr. ; rectified spirit, i 

oz., in which has been dissolved by a gentle heat balsam of 

tda, 4 dr.; camphor, i dr.; triturate until the whole is 

cold, and then put it into bottles. All the above are used 

to make the hair grow, and to prevent it falling off. 

Husk OiL — From grain musk, i dr. ; ambergris, j| dr. ; 
oil of lavender, 20 drops ; oil, i pint, by infusion. A second 
quality is made by working the same ingredients, after the 
oil is poured from them, with | pint of fresh oil. This also 
applies to Oil of Ambebgbis and Huile botale. 

MxLsk and Ambergris Oil. — Syn, Huile botale. — From 
ambergris, 2 dr. ; grain musk, ^ dr. ; oils of cassia, lavender, 
neroli, and nutmeg, of each 10 drops ; oil, i pint, by infusion. 
(See above.) 

Styrax Oil. — From liquid styrax (pure), 5 dr. ; oil of 
nutmeg, 10 drops ; ambergris, 6 grs.; oil, i pint, by infusion. 

Vanilla Oil. — Syn. Huile 1 la vanille. — From purest 
olive or almond oil, ij pint; vanilla (finest, in powder), 
2 oz. ; oil of bergamot, i dr. ; attar of roses (finest), 1 5 
drops ; by infusion. 



CHAPTER YL 
WAXES. 

Wax. — Syn, Cibe (Fr.), "Wachs (Ger.). — ^The snbsfcanceft 
known as wax are obtained partly from aniipal and partly 
from vegetable sources. 

They contain oxygen in small quantity, consisting chiefly 
of the members highest in the series of fatty adds, CqII^O,, 
partly free and partly in combination with alcohol radicals, 
but differ from fats in not containing glyceryl 

The waxes are solid at common temperatures — ^melt below 
the temperature of boiling water — are sparingly soluble, or 
insoluble, in alcohol — soluble in ether, chloroform, bisulphide 
of carbon, and in the volatile and fixed oils. 

The following are the chief waxes of commercial im- 
portance : — 

i". Animal "Waxes. 

Bees*-wax. — Syn, Yellow wax, Cera (Ph. L.), Cera 
flava (B. p., Ph. E. & D.), L. — ^This is the substance which 
forms the cells of bees, and is obtained by melting the comb 
in water after the honey has been removed, straining the 
liquid mass, remelting the defecated portion, and then 
casting it into cakes. 

Pure bees'-wax has a pleasant, waxy odour, a pale yellowish 
brown colour, and the specific gravity 0*960 to 0*965. It 
is brittle at 32* F., softens and becomes plastic at 88° or 
90" F., and melts at i54°-iss° F. " It becomes kneadable 
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at about 85** F., and its behaviour when worked between 
%|er and thumb is characteristic. A piece the size of a pea 
being worked in the hand till tough with the warmth, then 
placed upon the thumbandforciblystroked down with the fore- 
ver, curls up, following the finger, and is marked by it with 
longitudinal streaks " (B. S. Fboctob). It is very frequently 
adulterated with farina, resin, mutton-suet or stearin, and 
paraffin. Dr. Normandy met with a sample containing 23 per 
cent, of sulphate of soda. The first may be detected by oil of 
turpentine, which dissolves only the wax ; the second, by its 
fldubilitiy in cold alcohol and by its terebinthinate taste ; the 
tiiird, even when forming less than 2 per cent, of the wax, 
\^ the sample yielding sebacic acid on distillation. Paraffin 
may be detected by alteration in specific gravity, and by 
the method of Hehneb (see p. 149). A spurious bees'-wax 
met with in the American markets is described in '^ New 
Bemedies " for 1877, and is said to have been a very clever 
imitation externally of the genuine substance, which it 
closely resembled in appearance, colour, fracture, bitterness, 
pfliability, and odour. Upon analysis, it was found to be 
composed of 60 parts of paraffin and 40 parts of yellow 
lesin, covered with a thin coating of pure bees'-wax. The 
specific gravity of the counterfeit article was identical with 
that of many samples of true bees'-wax. Saline matter may 
be detected by the loss of weight when a weighed quantity 
of the wax is boiled with water. Heavy substances, as 
chalk, plaster of Paris, white lead, oxide of zinc, &c., may 
also be thus separated, since they subside, owing to their 
superior gravity, to the bottom of the vessel. The rough 
mealy fracture of pure wax is rendered finer grained, 
smoother, and duller by the addition of lard or spermaceti, 
and becomes sparkling and more granular by the addition 
of resin (Pboctob). 
WMte Wax. — Syn, Bleached wax, Cera alba (B. P., 
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Ph. L., E., & D.), L. — Prepared by exposing pure bees*-i 
in thin flakes to the action of the sun, wind, and rain, fr^' 
quently changing the surface thus exposed, by remelting ii/^ 
and reducing it again to thin flakes. It is used in making 
candles, and in white ointments, pomades, &c., for the sak^ 
of its colour. Block white wax (Cera alba in hassis) Sb^ 
the above when cast into blocks; the best foreign whit9 
wax is always in this form. Virgin wax (cake white wax, 
Cera alba in offis) should be the last made into round flatr 
cakes ; but this is seldom the case, the mixture sold under 
the name generally containing from one-third to one-half 
its weight of spermaceti. The " white wax " suppHed by 
certain wholesale druggists to their customers is alleged to 
be often totally unflt for the purposes to which it is applied. 
Mr. B. S. Proctor* states that wholesale houses of the 
highest reputation supply as white cake wax an article 
which is in many cases half spermaceti. • 

Spermaceti — Syn, Cetaceum (B. P., Ph. L., E., k D.). — 
This is the solid fat which is dissolved in sperm oil in the 
head cavity of the sperm whale {Physeter macroceplialvs)^ 
and which, after death, separates as a solid. 

The oil is filtered from the solid fat, the latter is heated 
with potash solution, and afterwards melted. Thus purified, 
it is white, scaly, brittle; specific gravity, 0*943 at 15" C; 
melting point, 38^-47 ^ C. ; neutral, inodorous, and nearly 
tasteless. 

Chemically, spermaceti is chiefly cetylic palmitate. 

It is demulcent and emollient, and chiefly used in oint- 
ments and cerates. 



" Chemist aud Druj;gist,*' iv. 1863. 
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2*. Vegetable Waxes. 

Camauba Wax. — This is obtained from the leaves of 
the carnauba palm, Copemida cerifera^ a native of Brazil. 
The leaves are coDected and dried, and the wax, which can 
then be peeled off, is melted in earthen pots, from which, 
when cold, it is turned out. It is brittle, and of a yellowish 
colour. It melts at about 83°-84° C, and its sp. gr. is 
about 0*99. 

It is extensively used in the manufacture of candles. 
Mr. Consul Mobqan, in a paper laid before Parliament in 
1876 on the trade and commerce of Brazil, states that the 
exportation of this wax is calculated at 871,400 kilos., 
exceeding in value ;;^i62,5oo. 

Japan Wax.* — There are three principal sources of 
this fat or tallow in Japan, Rhus succedaneay L., Bhus 
vemicifera, D.C., and Ehics sylveatria. The first two, 
according to Pi*of. J. Rien. of Marburg, are not natives of 
Japan, but were probably introduced from the Loochoo 
Islands. R, sylveatris^ however, is a true native of Japan, 
but is only cultivated for domestic use, the commercial 
products being furnished by R, auccedanea and vemicifera. 

The usual method of obtaining the wax is the following : 
— ^The fruits are previously well dried, and then ground by 
means of mill-stones, or in mortars with wooden pestles, 
or by bamboo flails. They are then freed, by sifting and 
winnowing, from shells and epidermis ; sometimes, however, 
these latter are not separated. The mass is then heated 
over boiling water in order to melt the fat in the cells, 
which is then expressed by means of different presses. 
During the second pressing, a httle fatty oil is occasionally 
added to the mass in order to retard the congelation of the 



♦ A. Meyeb, "Year Book of rharmacy," 1880, 218. 

L 
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fat. The crude tallow thus obtained is now boiled with 
dilute lye, whereby it becomes granular and more susceptible 
to the bleaching process, then exposed to the sun, and 
several times melted with water. The bleaching and melt- 
ing are repeated until the product is pure and white. 

Formerly, the wax was only imported in round cakes of 
about 4| inches in diameter and i to i^^ inch in thickness; 
but at present it occurs also in square cakes, or blocks, the 
latter of about 143 lb. each. When freshly broken, the 
fractured surface is almost white, or, sometimes, slightly 
yellowish-green and the odour is tallow-like and disagreeable. 
Its sp. gr. is about 0*916. It melts at 52°— 53* C. when old, 
and at 42° C. when recently solidified At 30* C. it is 
soluble in about 700 parts of 97 per cent, alcohol. Warm 
ether dissolves it readily, but deposits it in flakes or granular 
masses on cooling. 

Japan wax is chiefly used in Europe and in the United 
States for mixing with bees'-wax in the manufacture of 
candles, as it facilitates the removal of the latter from the 
moulds ; it is also used in the manufacture of wax matches. 
Shoe and furniture makers likewise use it in considerable 
quantity as an ingredient in polishing materials. For 
pharmaceutical purposes, such as ointments, it is not well 
adapted, since it is, like bleached bees*-wax, already a 
rancid substance, and promotes the rapid deterioration of 
fats mixed with it. Perfumers make use of it for preparing 
a castor-oil pomade, a mixture of castor oil and Japan wax 
having the property of becoming entirely transparent by 
repeated melting. 

The following are some other vegetable waxes of minor 
importance : — 

Chinese Wax. — Syn» Pela wax. — Produced by an insect 
{Coccus pe-la) upon young branches of Fraxinu^ chinensis. 
Melts at about 8 2^-832 0. 
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Chinese Vegetable Tallow. — Syn, Stillingia tallow. 
—Obtained from kernels of Stillingia sebtfera. Melts at 
about 40° C. Used in China for making candles. 

Myrica Wax. — Syn. Myrtle tallow. — ^This is a solid 
fat obtained by pressure from the berries of Myrica ceri/era. 
Sp. gr. 1*005 (Moore). Melts at 47°-49° C. (Moore). 

Palm Wax. — Obtained from trunk of Ceroxylon andiccla. 
The crude wax does not melt below the temperatiu^ of 
boiling water. 

Sugar-cane Wax. — Syn, Cerosin. — Obtained by rasp- 
ing the bark of the cane, and purifying by recrystallization 
from boiling alcohol. Its composition is said to be C^jH^Oj. 
Melts at about 82*^ C. 

Fossil Wax. — See Ozokerit. 

Mineral Wax. — See Paraffin. 

3*. Artificial Waxes. 

Factitious Wax. — Syn. Cera flava factitia, L. — 
A spurious compound sold by farriers' druggists for veteri- 
nary purposes. 

Frep. 1°. From yellow resin, 16 lb. ; hard mutton suet, 
or stearin, 8 lb. ; palm oil, 2^ lb. ; melted together. 

2*, As last, but substituting turmeric, i lb., for the palm 
oiL 

3**. Best annotta, 6Qj#f^r q. s. ; water, i gallon ; boil ; 
iidd of hardjjBMiMJfmsuet or stearin, 35 lb. ; yellow resin, 
70 lb. ; again boil, with constant agitation, until perfectly 
mixed and of a proper colour, and, as soon as it begins to 
thicken, pour out into basins to cool. When cold, rub each 
cake over with a little potato starch. 

Modelling Wax. — Pre'p. Take of bees'-wax, lead plaster, 
•olive oil, and yellow resin, equal parts ; whiting, q. s. to 
form a paste ; mix well, and roll into sticks. Colours may 
be added at will. 
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Sealing Wax. — i. Red. — (a) Take of shellac (very pale)f 
4 oz. ; cautiously melt it in a bright coppei pan over a cleat 
cliarcoal fire, and, when fused, add of Venice turpentine, 

1 \ oz. ; mix, and further add of vermilion, 3 oz. ; remove 
the pan from the fire, cool a little, weigh it into pieces, and 
roll them into circular sticks on a warm marble slab by 
means of a polished wooden block ; or it may be poured 
into moulds whilst in a state of fusion. Or the sticks, when 
cold, may be polished with a rag. 

(5) Shellac, 3 lb, ; Venice turpentine, i J lb. ; finest 
cinnabar, 2 lb. ; mix as before. 

Both the above are " fine." 

(c) As I (a), but using half less vermilion. Inferior. 

{d) E-esin, 4 lb. ; shellac, 2 lb. ; Venice turpentine and 
red lead, of each i J lb. ; as before. Common. 

2. Black, — (a) Shellac, 60 parts; finest ivory black, 
reduced to an impalpable powder, 30 parts ; Venice turpen- 
tine, 20 parts. Fine. 

(h) E-esin, 6 lb. ; shellac and Venice tuirpentine, of each 

2 lb. ; lampblack, q. s. Inferior. 

3. Gdd-coloured. — By stirring gold-coloured mica spangles, 
or talc, or Aurum mus^ivum into the melted resins just before 
they begin to cool. Fine. 

4. Marbled, — By mixing two or three different coloured 
kinds just as they begin to cool. 

5. Soft.— (a) Red. Bees*-wax, 8 parts; ohve oil, 5 parts; 
melt, and add of Venice turpentine, 15 pai-ts; red lead, to 
colour. 

(5) Green. As the last, but substituting powdered verdir 
gris for red lead. Both are used for sealing official documents 
kept in tin boxes ; also as cements. 

6. Bottle-woo;, — (a) Black. Black resin, 6| lb. ; bees'- 
wax, J lb.; finely powdered ivory black, ij lb.; melted 
together. 
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(5) Red. As the last, but substitute Yenetian red, or 
red lead, for ivory black. 

All the above formulae for " fine-" wax produce " super- 
fine " by employing the best qualities of ingredients, and 
"extra superfine," or ** scented,*' by adding i per cent, of 
balsam of Peru, or liquid storax, to the ingredients when 
considerably cooled. The " variegated " or " fancy '* colourcil 
kinds are commonly scented with a little essence of musk or 
ambergris, or any of the more fragrant essential oils. The 
addition of a little camphor, or spirit of wine, makes sealing 
wax bum easier. Sealing wax containing resin, or too much 
turpentine, runs into thin drops at the flame of a candle. 

Testing Bees'-wax. — If the specific gravity is higher 
than 0*964, it indicates the presence of stearin, resin, or 
Japan wax; and if lower than 0*956, paraffin, ozokerit, or 
tallow may be suspected. 

Chloroform, or fatty oils, form a clear solution with dr}^ 
and a slightly turbid solution with moist, wax. By treating 
pure bees'-wax with a saturated solution of borax at 80° C, 
tbe aqueous solution is rendered turbid. When Japan wax, 
or stearin, is present, a milky solution is obtained, remaining 
opaque after cooling. 

By boiling wax with a solution of soda (i : 6), pure wax 
gives a translucent solution — ^if milky, stearin may be 
present; if pasty or stiff, Japan wax may have been added. 
When the specific gravity is less than 0*956, and the 
wax behaves with borax and soda like pure wax, paraffin or 
ozokerit is indicated. 

Hehner's method of analysis of bees'-wax (yellow). — The 
following particulars are extracted from Otto Hehner's 
elaborate paper on the analysis of bees'-wax : | — 



* Hageh, "Dingl. Polyt. J." 238, 356; "J.Cbem. Soc." xl. 316. 

t " Analyst," 1883, 16. 
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Process, — AlcohoKc potash solution is made from pure 
potash, and from spirit which has been distilled from caustic 
alkali. Each c.c. should correspond to from 0*3 to 0*4 c.c. of 
normal acid. Two or three standardizing experiments must 
be made, and the average taken. From 3 to 5 gms. of 
the wax are weighed on a watch-glass, transferred to a flask 
holding about 400 c.c. and heated with about 50 c.c. of 
methylated spirit distilled from alkali. When the wax is 
perfectly liquefied, alcoholic phenol-phthaleln solution is 
added in not too small amount. The phenol-phthalein must 
not be acid, as it generally is, but must be rendered pink by 
a few drops of alkali. The alcoholic potash solution is then 
added drop by drop from a burette, the mixture being kept 
well agitated, until the pink colour is permanent. The 
number of c.c.'s added is then read off, and an excess of tho 
alcoholic potash solution is mn into the flask, 50 c.c. being 
the quantity which Mr. Hehner generally uses. The whole 
is then hrisJdy boiled, under a reflux condenser, for one 
hour. If any particle of wax hang above the level of the 
fluid on the sides of the flask, shake well from time to time. 
After one hour the solution should be clear, or nearly so. 
The excess of potash is then titrated back with standard 
sulphuric acid, the fluid being kept boiling. From the data 
thus obtained, the free acid (calculated as cerotic acid, 
CgHjj.CO.OH) and the saponifiable substance (calculated as 
myricine, C,eH3j(C3^,H5j)Ojj) are obtained. An actual ex- 
periment will render the above details clearer : — 

Wax used, 37417 gms. KHO (10 c.c. of which - 4*64 c.c. 
normal sulphuric acid) required to neutralize free acid, 
2 8 2 c.c. Total KHO added, 49*96 c.c. Titrated back 
with i6'97 c.c. normal acid. Hence cerotic acid = 0*5371 
gni. or i4'35 per cent., and myricine = 3*3124 gms. or 88*55 
per cent. Total, 102*90. As the result of the analysis of 
eighteen English and seventeen foreign samples, Hehner 
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finds, as regards the English, that the free acid (calculated 
as cerotic) varies from 13 to 16 per cent., the average being 
14*40 per cent., and the saponifiable matter (calculated as 
myricine) from about 86 to 89*6 per cent., the average 
being 88*09 per cent. In all cases the sum of the cerotic 
acid plits myricine is somewhat higher than 100, the average 
amount being 102*49. The tendency of these figures is to 
show that English bees'-wax consists almost completely of 
cerotic acid and myricine, but that it also contains a small 
quantity of a substance of lower molecular weight, probably 
Lewy's ceroleine. 

The fluctuations in the case of the foreign samples was 
found to be much more considerable than in the above, and 
point to a greater degree of sophistication. 

Hehner classifies the actual and possible adulterants of 
wax thus : — 

I**. Add substances, embracing the solid fatty acids, mainly 
palmitic and stearic, and the acids of resin, particularly 
sylvic acid. 

2**. Neutral^ but saponifiable compounds, such as stearin 

and palmitin, Japanese wax, spermaceti, and carnauba wax. 

3°. Non-saponifiable bodies, — ^The only representative of 

this class, for practical purposes, is paraffin. The presence 

of an adulterant belonging to class 1° would be indicated 

by increase in the acidity, calculated as cerotic acid, and 

decrease in the saponifiable matter, calculated as myricine. 

An adulterant of class 2° would, on the other hand, decrease 

the calculated proportion of cerotic acid and increase that of 

the myricine. As to class 3°, the addition of paraffin would 

lower both the amounts of cerotic acid and of myricine. 

The specific gravity of the sample would also be lowered. 

Distinction of Waxes.* — Heat the sample with 10 



* HiBSCHOUf, " Pharm. J." [3] x. 749 ; " Year Book of Pharmacy, 
1880, 143. 
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times as much chloroform to boilingi and, when complete 
dissolved, cool in cold water. 

I. The chloroform solution remains clear. 

A. Eilwr dissolves compUtdy — Myrica wax. 

B. Ether dissolves incompletely, A portion is boil 
with ten times the quantity of alcoholic potash soluti 
till saponified, and the soap heated with loo volun 
of water, 

(a) Soap completely soluble — Japanese wax, 
ifi) Soap partially soluble. — Bees^-wax. 

II. The chloroform solution becomes cloudy. 

Camauba wax. 






CHAPTER VII. 
MINERAL OILS. 

Syn, Hydrocakbon Oils. — ^The principal kinds of mineral 
oils met with in commerce are Boghead or Bathgate naphtha, 
coal naphtha, shale naphtha, naphtha from caoutchouc, 
native naphtha or petroleum, and their deiivatives. 

As in the case of the animal and vegetable oils, we may 
arrange the mineral oils according to their origin : — 
I*. Crude oils obtained by distillation of bituminous s/iales, 

canneL coal, coal-tar, lignite, or peat. 
2", Crude ails occurring ready-formed in various parts of 

tJie world. 
1°. Crude oils obtained by distillation of bituminous 
shales or schists, cannel. Boghead, or Bathgate coal. 

For many years the manufacture of burning oils by the 
diijtillation of bituminous schists has been extensively 
carried out on the Continent, but the discovery which 
fonned the foundation of the modern manufacture was 
made nearly thirty years ago by our countryman, Mr. James 
Young. This gentleman took the lease of a spring of petro- 
leum at Alfreton, in Derbyshire, in 1847, ^^^^ after numerous 
experiments, succeeded in obtaining two useful oils from 
the crude liquid; the one being adapted for lubricating 
machinery, and the other for burning in lamps. The 
almost total cessation of the flow of petroleum terminated 
the business after two years* working, and led Young to 
institute a series of experiments to try if petroleum could 
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be produced artificially by the destructive distillation of 
coaL These experiments resulted in the discovery of coi 
oil which he named '^ paraffin oil/' as it had many of the 
chemical properties of the solid paraffin discovered twenty 
years before by Reichenbach in beech-wood tai*. Young's 
patent (dated October 7, 1850) involved the slower distilla- 
tion of coals, at a lower temperature than had hitherto been 
employed for the purpose, and this change in practice was 
followed by the novel result of a copious production of 
liquid hydrocarbons. The gas or cannel coals were found 
to yield the Hquids in largest quantities, that variety known 
as Boghead coal, or Torbane Bfill mineral, being specially 
adapted for the patented process. 

The following is a brief outline of Young's process: — 
Boghead coal,* broken into small fragments, is introduced 
into perpendicular tubes or retorts, about 1 1 feet in height, 
by conical hoppers at their upper extremities. Four of 
these tubes constitute a set, being built into one furnace, 
and charged by a single workman. They pass completely 
through the furnace, and are closed below by dipping into 
shallow pools of water, while the openings into the 
hoppers above may be shut by valves. The coal in each 
tube is gradually heated as it descends to that part 
which passes through the furnace, and when it reaches 
the bottom of the tube it has parted with its volatile 
constituents, and is raked away as refuse, the coal 
from above descending as it is removed. Thus the action 
of these perpendicular retorts is continuous, and the 
distillation goes on uninterruptedly both day and night. 
Tlie vapours produced are conducted by iron tubes to the 
main condensers, which consist of a series of syphon pipes 

* When the supply of Boghead coal became exhausted, recourse was 
had to the bituminous schists or shales of the lower carboniferoas for- 
niation which abound in West- and Mid-Lothian. 
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freely exposed to the air. The quantity of incondensable 
g»s formed is inconsiderable ; and it is this result, so different 
from that obtained in the ordinary gasworks, that marks 
the great value of Young's process. The crude oil, a dark- 
coloured, thick liquid, is then distilled to dryness in large 
iron cylindrical stills, and is thus freed from the excess of 
carbon, which is left behind as coke. The oil, after distilla- , 
tion, is further purified by being acted upon by strong sul- 
phuric acid, which chars the principal impurities, and 
causes them to subside in the form of a dense black, heavy 
add tar. To separate the remaining impurities and that 
portion of the sulphuric acid which remains in the oil, it is- 
next subjected to the action of caustic soda. Thus purified, 
the paraffin oil contains four distinct commercial products. 
To effect their separation, the process of fractional distilla- 
tion is employed. 

1°. The^r«< elevation of temperature drives over the 
lighter and more volatile portions, which, when purified by 
a subsequent distillation, yield the fluid known as " parafiin 
naphtha," " petroleum spirit," " benzoline." This product i» 
used as a substitute for " turps," as a solvent for india- 
nibber, for cleaning gloves, and for burning in those naphtha 
lamps so much employed by costermongers, and workmen in 
railway tunnels and similar situations. On the perfect 
separation of this naphtha the safety of the burning oil 
depends. — 2°. This burning oil, the " parafiin oil " of com- 
merce, comes over at a much higher temperature than the 
naphtha. It is a perfectly safe lamp oil, and has a greater 
illuminating value than any other oil in the market. It& 
properties are noticed below. — 3°. The third product in 
joint of volatility, is a comparatively heavy liquid (machinery 
oil), largely used for lubricating purposes. — 4**. From thisr 
oil, and others which come over at a very high temperature, 
the/bur^A commercial product is sepai^ted by the action of 
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arti^cial cold. This last product is the beautiful translueent 
solid paraffin, now much used as a candle materiaL 

In many parts of Germany the extraction of the crude 
oil or tar from bituminous substances is effected in ovens. 
In these ovens the bituminous body is thrown upon a layer 
of burning fuel which covers the bottom of the oven, tho 
result being that the bituminous matter is resolved into 
gaseous bodies which are lost, and tar which flows down- 
wards toward the burning fuel, which, being covered with a 
layer of clay, is prevented from entering into violent com- 
bustion. This method, however, is only had recourse to on 
a small scale, since it is found that in most cases the tar 
obtained by means of it is not of a kind suited for yielding 
paraffin and paraffin oils. 

The preparation of the tar or crude oil from fossil fuel, 
of the character already specified, constitutes one of the 
most delicate and difficult branches in the manufacture of 
paraffin oils, and paraffin, &c. The chief sources of failure 
to be avoided are the overheating of the oil vapour, and 
consequent decomposition (varjdng in amount) into useless 
gaseous products, and its inefficient condensation. 

It has been shown by Yohl thr%t, even when the con- 
struction of the retorts is not of the best, an average yield 
of tar may be obtained by the proper condensation of tho 
vapours. " The complete condensation of the vapours of 
the tar is one of the most difficult problems the mineral 
oil and paraffin manufacturer has to deal with, while tho 
means usually adopted for condensation, such as large con- 
densing surfaces, injection of cold water, and the like, havo 
proved ineft'ectual. It has often been attempted to con- 
dense the vapours of tar in the same manner as those of 
alcohol, but there exist essential differences between tho 
distillation of fluids and dry distillation. In the former 
case the vapours soon expel all the air completely from the 
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still and from the condenser, and provided, therefore^ that, 
in reference to the size of the still and hulk of the hoiling 
liquid, the latter be large and cool enough, every part of the 
vapour must come into contact with the condensing surfaces. 
In the process of dry distillation, however, the case is entirely 
different, because with the vapours, say of tar, permanent 
gases are always generated. On coming into contact with 
the condensing surfaces, a portion of the vapours is liquefied, 
leaving a layer of gas as a coating, so to speak, on the con- 
densing surface. The gas, being a bad conductor of heat, 
prevents to such an extent the further action of the con- 
densing apparatus that a large proport.'on of the vapours 
18 carried on, and may be altogether lost. A sufficient 
condensation of the vapours of tar can be obtained only by 
bringing all the particles of matter which are carried off 
from the retorts into contact with the condensing surface, 
which need neither be very large nor exceedingly cold, 
because the latent heat of the vapours of tar is small, and 
consequently a moderately low temperature will be sufficient 
to condense those vapours to the liquid state. The mixture 
of gases and vapours may be compared to an emulsion such 
as milk, and as the particles of butter may be separated 
from milk by churning, so the separation of the vapours of 
tar from the gases can be greatly assisted by the use of 
exhausters acting in the manner of blowing fans. It is 
of the utmost importance in condensing the vapours of tar 
that the molecules of the vapours be kept in continuous 
motion, and thus made to touch the sides of the condenser. 
The condenser should not be constructed so that the vapours 
and gases can flow uninterruptedly in one and the same 
direction." 

An important condition for the safe and quiet distillation 
of the tar, or crude oil, when obtained is that it should be 
free from water. Unless the removal of the water is 



153 OILS AND VARNISHES. 

effectually accomplislied, the tar may boil over during its 
diHtillatioD, and, coming into contact with the fire under 
the stiU, may give rise to an alarming conflagration. 
The dehydration of the tar is effected in an apparatus 
constructed for the purpose, consisting of an iron tank 
placed within a larger tank, a space of about two inches 
intervening between the two tanks is filled with water, 
which is heated to, and kept at a temperature of between 
60" and 80° C, for ten hours, by the end of which time tho 
ammoniacal water, having separated from the lighter tar, is 
drawn off by a stop-cock placed at the ^bottom of the tank, 
whilst the tar is decanted through a valve at the top. 

An improvement in the distillation process has been 
patented by Mr. Norman Henderson, of the Broxboum 
Oil Company. The purified once-run oil is fractionated 
continuously in a connected series of three cylindrical stills. 
Each still is fitted with inlet and outlet pipes, the mouths 
of which, opening upwards, are placed at opposite extremities 
of the still. The outlet pipe of No. i passes as inlet into 
No. 2, and similarly the outlet of No. 2 is connected as inlet 
with No. 3, while the outlet of No. 3 passes into one or more 
common residue stills. The inlet, or feed pipe, of No. i 
traverses the long horizontal condensing pipes of the whole 
three, and thus the once-run oil, while absorbing heat before 
entering No. i still, also aids the condensation of the va- 
pours ; or, alternatively, it coils through No. 2, taking up heat 
there. In working, there is a constant feeding of heated 
once-run oil into No, i still, a like steady flow from No. i to 
No. 2, from No. 2 to No. 3, and from No. 3 to a residue 
still. The oil, of course, increases in density as it passes on- 
wards; but the specific gravity in each still is practically 
constant, and, as the heat applied is in proportion to tho 
gravity, the oil vaporized in each still is of uniform quality 
and specific gravity. In No. 3 still, where, in consequence 
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of the higli gravity and temperature, there is a tendency to 
deposit carbonaceous matter, circulating plates or dishes 
hinged to each side of the still, and concentric with the 
bottom shell, are placed. The circulation of the oil from tho 
bottom up the sides in the space between the shell and the 
circulating plates is directed and assisted by jets of steam 
from a pipe laid along the bottom of the still. In this way 
the oil is kept in steady circulation up the sides and down 
the centre, and any deposit of coke which may take place 
forms on the inner side of the circulating plates, from which 
there is provision for its easy removal when required. The 
advantages claimed for this system are — (i') The stills 
may be worked continuously for weeks, or months, without 
stopping. (2°) Impurities and heavy oil never accumulate 
in any still, but pass on till they reach the final residue or 
coking still. (3°) The quality of the products is much im- 
proved. The oils possess more equal gravity and constant 
boiling point, and the paraffin scale is of better colour, 
crisper, and more easily pressed than with the ordinary 
method. (4°) A saving of 50 per cent, in plant, because, 
mth continuous working and steadily maintained tempera- 
ture, a set of three stills in twelve days will pass through 
285,000 gallons of oil, while the same stills in the same 
period under the old system can work off not more than 
126,000 gallons. (5**) A saving of about 60 per cent, in the 
labour of working the still. (6°) The quantity of fuel used 
is only about one-half of that required by the old method.* 
The manufacture of oils and paraffin from canncl coal is 
thus conveniently summarized by Dr. Frank land : — 

1°. The coal is distilled in such a way as to get the 
maximum amount of paraffin, and much depends on the 
manner in which the distillation is performed. A high 



* "Oil Trade Ecview," Oct. 4, 1884. 
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temperature gives a large quantity of gas, but eomparatival^ 
little paraffin ; a low temperature much paraffin, and bo.^ 
little gas. Besides paraffin, several analogous bodies ara 
produced — marsh gas itself, hydrides of ethyl and propyl 
probably, also hydrides of butyl, amyl, and others. The 
crude oil which first comes over is of a dark-brown colour, 
and contains from i to about 5 per cent, of paraffin. 

2. The crude product is then expased to a current of 
steam in a close vessel, till all the volatile products are taken 
away; e.g. — coal-naphtha, containing benzol, and the lower 
hydrides belonging to this series, as hydride of amyl. The 
residue contains the higher members of the marsh-gas family 
up to paraffin, which is probably not a single substance, but 
a mixture of several soHds belonging to this family, as its 
melting point varies in different samples. 

3. After the treatment by steam, the oily and non- 1 
volatile residue is treated with concentrated sulphuric add 
to remove the diatomic radicals, homologous with ethylene, 
which it contains. These are readily absorbed by the acid. 

4. The oil is then removed from the acid, which has 
become jet-black, and agitated with strong caustic soda to 
remove a product of the action of the acid on the oil which 
remains dissolved. After agitation, this forms a layer be- 
tween the oil at the top and the soda at the bottom, and the 
oil can easily be run off from the two lower strata. 

5. The separjited oil is then rectified, and three products 
are obtained. 

No. I is sold as illuminating oil — kerosene. 

No. 2 is sold as paraffin oil for lubricating purposes. It is 
mixed with Gallipoli oil to give it consistence. 

No. 3 is crude paraffin, which solidifies on cooling. 

The waste carbolate of soda resulting from the treatment 
of the oil with the caustic alkali is decomposed by sulphuric 
acid, and the liberated carbolic acid is utilized either as a 
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^infectant, or for saturating railway sleepers; and some- 
times as a source of certain tar colours ; or it may be used 
in the manufacture of gas, the soda which remains in the 
coke being extracted by lixiviation. The waste sulphuric 
acid combined with the ammoniacal liquors that alwa3rs ac- 
company the first stages of the distillation of the tar is made 
into sulphate of ammonia. 

Furificatwn of tJie Crude Paraffin. — i. The crude soHd is 
placed in a centrifugal machine, by which pai-afin oil is 
expelled from its pores. 

2. The residual mass is cast into cakes, placed in layers 
on cocoa-nut matting on hollow iron plates containing water 
to regulate temperature, and submitted to hydrauHc pres- 
sure. As much as possible is squeezed out in the cold, and 
then the temperature is gradually raised to from 35" to 
40° C, by which means the paraffins of lower melting points 
are squeezed out, the object being to produce a paraffin with 
a high melting point, so as to make it like wax or sperma- 
ceti. The remaining cakes are of a dark-brown colour. 

3. To further purify these cakes, they are melted, heated 
to 155** C, and 2 per cent, of sulphuric acid added to 
remove any of the 0^11^ bodies still present. 

4. The cakes are again melted with soda, cooled, and 
again submitted to pressure, well washed with hot water, 
cooled, mixed with cold, colourless naphtha to assist filtra- 
tion, and then filtered through animal charcoal to remove 
colouring matters. 

5. It is next placed in steam- jacketed wrought- iron 
cyhnders, and superheated steam passed through to remove 
naphtha. The residue is then pressed, and cast into cakes. 

Pure paraffin thus obtained is a colourless, inodorous, 
tasteless, translucent solid. Sp. gr. 0*870. Melts at 45'' to 
65° C. Boils at 370° C. Insoluble in water, and only 
slightly so in alcohol. Sulphuric and nitric acids and 
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chlorine are without action upon it in the cold. Chlorine 
passed through melted paraffin slowly attacks it with evolu-' 
tion of hydrogen alone. This last reaction establishes its 
position among members of the marsh-gas family. 

Paraffin is now largely used for maMng candles, for which 
purpose it is specially adapted, being a most elegant sub- 
stance, and surpassing all other candle materials, even 
spermaceti, in illuminating power. Its property of not 
being acted upon by acids or alkalies renders it suitable for 
stoppers for vessels holding chemical liquids^ for electrotype 
moulds, and for coating the inside of casks. It is not acted 
upon by ozone, so that it has been employed with advantage 
in experiments on this body for rendering air-tight joints 
formed by the union 'of glass tubes. As it contains no 
oxygen, it might be used to protect oxidizable metals like 
sodium and potassium from contact with the air. One use 
of paraffin candle-ends may be referred to — ^a small piece 
added to starch will be found to give a gloss and brilliancy 
of surface to starched linen that can be obtained by no other 
addition. 

A patent has been taken out* to prevent caoutchouc 
materials from hardening and cracking, by steeping them in 
a bath of melted paraffin for a few seconds or several 
minutes, according to their size, and then drying in a room 
heated to about ioo° C.t 

The members lower than solid paraffin in the marsh-gas 
series are also valuable as illuminants, and are sold under 
the name of paraffin oil. The production of this oil, as 
described above, and of a similar material from petroleum, 
or rock oil, has almost again revolutionized our artificial 
lighting. 

Lignite, or hrown coaly is extensively used on the Continent 

* No. 18740, Aug. 1881. t "J. Soc. Chem. Ind.'' 1882, 415. 
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for preparing paraffin and paraffin oiL* The following are 

the^nal products of the distillation: — 

(a) VoUUile oils, called pliotogen, and solar oils, for illumi- 

oatmg. Of these there are three qualities : 

f Clear and 
1°. Photogm S.G. 0785 to 0795 { colouiless. 

2*. Photogen „ 0*805 Rather yellow, 

3**. Solar oU\ „ 0835 Yellow. 

(b) Paraffin, 

(c) Volatile spirit, called benzol, 

(d) Phendy or carbolic acid, 

Bitmninons deposits in the CamamU basin, Brazil, have 

been recently visited and examined by Mr. J. Macdonald 

Cameeon, M.P., who considers that they may in the future 

afford an important supply of oil. The material, locally 

known as ** turf a," is called brazUitey and appears to be a 

kind of brown coal, or lignite. The deposits are said to 

exist over an area of at least 300 square miles, but the 

outcrop is not continuous. According to the analysis of Mr. 

W. Wallace, of Glasgow, the yield of crude oil per ton of 

^'turfa" is 68 gallons of specific gravity o'888, and the 

ultimate products of refining are : — 

Per 100 galls, crude oil. 



Burning, or light oil 8. Gr. 0*812 
Intermediate oil „ 0*884 

Heavy, or lubricating oil „ 0955 
Paraffin scale, or crude paraffin . 
Loss in refining 



36-3 
31-1 

97 

0-55 
22*35 



lOO'OO 



* HoFMANN*s Report on Chemical Products and Processes in Inter- 
national Exhibition of 1862. 

t The name solar oil is applied also to the heavier portions of shale 
and petroleam oils. 
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Solid paraffin per ton of "turfa," 3 J lb. 

Sulphate of ammonia „ ^^ (>\ „ 

It will be seen from the above figures that the yield 0^ 
solid paraffin is small. The light or burning oil is nearly 
colourless and of fine quality, resembling petroleui]i rather 
than paraffin oil. The intermediate oil is suitable for light* 
houses and railway carriages. 

Feat Oil. — In 1849 ^^ "^^ attempted to obtain paraffin 
and paraffin oil from peat in Ireland, but the quantify 
procured in this way — only 2 gallons per ton of peat — was 
found to be too small to be remunerative. It is interesting 
to note that the first paraffin candle was made by Messrs* 
J. C. k J. Field, in 1852, from a sample of paraffin prepared 
by the Irish Peat Co. under Rees Reace's patent. 

Paraffin is prepared from wood-tar in the following 
manner :— Distil beech-tar to dryness, rectify the oily portion 
of the product, which is heavier than water, until a thick 
matter begins to rise; then change the receiver, and 
moderately urge the heat as long as anything passes over \ 
next digest the product in the second receiver in an equal 
measure of alcohol of 0*833, gradually add 6 or 7 parts more 
alcohol, and expose the whole to a low temperature ; crystals- 
of paraffin will gradually fall down, which, after being 
washed in cold alcohol, must be dissolved in boiling alcohol, 
when crystals of pure paraffin will be deposited as the 
solution cools. 

The solid paraffin obtained from cannel coals, brown 
coal, or lignite, and shales does not exist ready formed 
therein, but is the product of destructive distillation. 
American petroleum, or ^* rock oil," however, contains it 
ready formed to the extent of about 2| per cent., and 
Burmese petroleum yields from 5 to 10 per cent. Solid 
deposits of paraffin are also met with in the neighbourhood 
of the Caspian Sea. (Sqq Ozokerit, p. 185.) 
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Coal Naphtha. — One of the products of the distillation 

of coal-tar. The light oil, after separation from the heavier 

" creasote oil," or " dead oil," is rectified, whereby a further 

portion of heavy oil is separated and crude coal oil is 

obtained. This is agitated with sulphuric acid to free it 

^ffl organic bases, and the supernatant Hquid, after further 

rectification, jdelds the "highly rectified naphtha," or 

" benzole " of commerce, which is chiefly a mixture of five 

oily hydrocarbons of the benzene series — viz. : 



Benzene . 


. C,H, . 


. Boiling point 


80-4' c. 


Tolnene . 


. . C,H, . 


»» 


»» 


114'' ('. 


Xylene . 


• <'.H„ . 


»i 


» 


126^ c. 


Camene • 


• ^»H„ . 


»» 


>i 


144' c. 


Cjmene . 


• ^lO^H • 


»> 


a 


177 re. 



The basic constituents of crude coal naphtha, which are 
lemoved by agitation with sulphuric acid, may be obtained 
in the free state by distilling the acid liquid with excess of 
alkali, and separated from one another, partly by fractional 
distillation, and partly by fractional crystallization of their 
platinum salts. These bases belong to two series, one 
represented by the general formula 0^11, .^N — viz. : 

Pyridine ....... ^^H^N 

Picoline an4 its isomer) r'TiTST 

Aniline . . i ' ' • ^ «^'^ 

Lutidine ^'tHs^ 

CoUidine C,H„N 

The other series CnH,n-jjN, isomeric with chinoline, 
C^HjN, and its homologues — viz. : 



Lencoline 

Iridob'ne 

Cryptidine 



C,H,N 

C.oH.N 

CnH„N 



" Dead oil," the loss volatile portion of coal-tar, contains 
a considerable quantity of carbolic acid or coal-tar creasote, 
with other bodies more imperfectly examined. 
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Coal naphtha has a more disagreeable odour than natiV^*^ 
naphtha, and is denser, its sp. gr. ranging from o'86o fs^ 
o*900. 

A glance at the tabular statement on p. 167, prepared b^ 
Mr. S. B. BouLTON, will help to make plain the position of^ 
the naphthas among the numerous other products of th^ 
distillation of coal. 

Caoutchouc OiL — Syn. Caoutchoucin. — This is an 
extremely light fluid obtained by distilling india-rubber. 

Barnard^s patent process is as follows : — India-rubber or 
caoutchouc, as imported, cut into small lumps, of about 2 
cubic inches each, is thrown into a cast-iron still, connected 
with a well-cooled worm tub (any flat vessel with a large 
evaporating surface will do, the entire top of which can be 
removed for the purpose of cleaning it out) ; and heat is 
applied in the usual way, until the thermometer ranges to 
about 600° F., when nothing is left in the still but dirt and 
charcoal. The dark-coloured fetid oil which has distilled over 
is next rectified along with one-third of its weight of water, 
once or of tener ; and at each rectification it becomes brighter 
and paler, until at about sp. gr. o-68o it is colourless, and 
slightly volatile. The product is then shaken up with ■ 
nitro-hydrochloric acid, or chlorine, in the proportion of 
\ pint of acid to i gallon of the liquid. To enable the 
dirt to be the more easily removed from the bottom of the 
still, common solder, to the depth of about \ an inch, is 
thrown on. Frod. 80 per cent. 

Mixed with alcohol, caoutchoucin dissolves gums and 
resins, especially copal and india-rubber, at the common 
temperature of the atmosphciv, and it speedily evaporates, 
leaving them again in the solid state. It mixes with the 
oils in all proportions* It has lw*^\ xissed in the manufacture 
of varnishes, and for liquofytt^ ml jvwut*, instead of turpen- 
tine. It is very voktil<^ «iid ¥>^|\ur«» t^ be kept in close 



I 



MINERAL OILS. 1C7 

Taikthnm'ng moat tmportont prodveta derived Jrom N'ew- 
CMlle eoal, when carbonized by Uie usual method /or tiit 
fnaiitifaeture of gas (8. B. Boulton). 



Ilii t- Vi 

i K I .-a 

t iT *. II-! 

s ^ 11 ' m ii 

lill 1 |1 ll ,,ilT H 

TT^ill jlsl ilflHi |p|l 
1 1 1 lilf IH's- f»*lll- iP« 

a s ^ u f u u iSio a J s- ?? rf-.-a 









TberobdmceiwhichanibetepaMtea ai th(7 Pome rmw from the rtill, br til 
tlon w other limplv procvu, m la or^nuy t jpe. Thosi* prrpaired bj furlher chi 
ol tnstment m b Ualttt. 

TbB dlmA prodnetfl of tbB dtod otli an Birarmd ik near]; an pORfttltlt aocardin 
ttdtr«n)Mtl*e TohlilitiM, and (0 the ordtr in ivliith they fome oior from tbc iiil 

Tit the Dunabclun orj»H carbolic, cces^lic. and other tar aoMi. further 
*libont« treatment 1* raqolted. 

TbOH mnked with ta Mtarlik oie " green " oils diiiUllDg from ;jo° to 750° F. 
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vessels. According to the researches of Himlt, GbeoosTi 
and BoucHARDAT, the caoutchoucin of Babnabd consists of 
several liquids, some of which have the composition of 
defiant gas, and others that of oil of turpentine. 

Caoutchouc oil is a great preventive of rust, and has 
been adopted for this purpose in the Grerman army.* It is 
applied by means of a piece of flannel over the metallio 
surface, and allowed to dry. To remove it, the article k 
treated with caoutchouc oil again, and washed after twelve 
to twenty-four hours. 

The Mineral Oil Trade of Scotland has grown to great 
importance since the date of Young's patent in 1850. The 
capital invested amounts to about ;^2,ooo,ooo. Difficulty has, 
however, been experienced in maintaining a footing against 
the American natural supply, and the Scottish industry could 
hardly have continued to exist, under such circumstances, 
unless there had been great skill in utilizing waste products. 
The original horizontal retorts have been completely super- 
seded by the " vertical," and various improvements on the 
vertical, such as Henderson's and Young and Beilby's 
retorts are now in use, though apparently not with uniform 
success. For instance, the directors of the Midlothian Oil Co. 
have recently ad^nsed a discontinuance of the " Henderson " 
and also of the "Young and Beilby " process, and a return 
to the vertical retort, in order to eflfect a saving. On the 
other hand, at the Oakbank Oil Co.'s works, retorts known 
as the Beilby pattern of the "Young and Beilby" patent have 
given satisfaction under the supervision of the inventor, 
and at the Burntisland Oil Works the " Henderson " retorts 
are used with complete satisfaction. At the works of the 
Clippen Oil Co. the " Henderson " retorts have been replaced 
by the " Pentland," an adaptation, or alteration, by Mr. 

* " Chem. ZeituDg," vi. 477. 
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YoD!ra of the '* Young and Beilby." It may be termed a 

duplicate or composite retort, the top portion consisting of 
iron, into which the shale is first placed, and wliere it is 
distilled at the lowest heat adapted for the production of 
scale, after which the coke or residue is dropped into a 
bottom chamber, constructed of fire-brick, where high 
temperatures are employed, and a large yield of ammonia 
successfully liberated. The advantages claimed for it pjre 
(i") that it secures the maximum yield from shale of its two 
most valuable products, scale and ammonia, as by other 
processes any increase of one was only obtained by the 
diminution of the other; (2**) the partial purification of 
the oil under the most favourable conditions before it leaves 
the retort, thus effecting a considerable saving. 

Refrigerating processes are more important and more 
used than formerly. Much solid parafiin used to be allowed 
to go away in solution in the oils. At one time the prices 
of the solid and liquid were much nearer to each other, so 
that it was not of so much consequence, whereas now the 
relative prices of the liquid and solid are as 6c/. to 28. 6dJ* 

The following figures, representing the annual production 
at Young's ParaflGui Light and Mineral Oil Co.'s works, 
will give an idea of the relative proportions of commercial 
products obtainable from shale : — 



Shale distilled . 

Crude oil distilled and refined 

Burning oil 

Naphtha . 

Heavy lubricating oil 

Solid paraffin 

Sulphate of ammonia 



500,000 tons 
. 16,000,000 galls. 

6,500,000 „ 
• 900,000 „ 
9,000 tons 
6,000 
4,000 



j> 



♦ *' Oil Trade Review," 1885. 
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Definite Character of Destruotiye Distillation. — 
Prof. Mills, F.B..S.y in an interesting paper,* considers 
that the results of all kinds of destructive distillation are 
of a definite nature, and that they cannot be susceptible of 
indefinite variation, because the law of multiple proportions 
must apply, without exception, to every one of them, 
though it has been hitherto customary to regard them 
as if of indefinite character, and open to a vast variety of 
modification at the hands of the chemical inventor. In his 
work on Destructive DistiUation^t Prof. Mills has shown 
that the organic matter in a good average Scotch shale has 
almost exactly the composition CgHj^O. The changes which 
this undergoes at a low temperature may be represented by 
the equation 

7C,H..O = i8C + C,.H„0, + 4H.O. 

Fixed Carbon. Gas and Oil. 
(Calculated) 100 . 31*5 • • 53'o . . 10-5 

(Found) . . . 31*2 . . 58*3 . . 10-5 

At a high temperature we have 

7C,H,.0 = 6C + 0„H.,0. + 4H,0. 

Fixed Carbon. Gas and Tar. 
(Calculated) 100 . 10*5 . . 79*0 . . 10*5 

(Found). . . 12*8 . . 76*0. . 11*2 

The Heywood cannel gas coal, which represents an 

average Scotch cannel, gives the following reactions : — 

At a low temperature, 

4C.H„O = 27C + 0.H,,O3 + H.O. 

Fixed Carbon. Gas and Tar, 
(Calculated) 100 . 59*6 . . 37*1 .. . 3*3 

(Found). . . 581 . . 38-3 . . y(i 

At a high temperature, 

4C.H„0 = 24C + 0„H.,0. + H.O. 



« "J. Soe. Chem. Ind." 1885, 325. t Second Edition, p. 28. 
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fixed Carbon. Gm and Tar. 
(Gdcnlated) too . 52-9 . . 43*8 . . 3*3 

(Found). . . 525 . . 43*9 . . 36 

The results for Boghead coal are as follow : — 

At a low temperature, 

3C ja^O = 15C + C,,H^O, 4. 11,0. 

Fixed Carbon. Qas and (HI. 
(Calculated) 100 . 33-3 . . 63-3 . . 3-3 

(Found). . . 33'3 . . 64*1 . . 2*6 

At a high temperatuTOy 

3C^H„0 = 6C + C„H^O, + H,0. 

Fixed Carbon. Gas and Tar. 
(Calculated) 100 . 13-3 . . 83*3 . . yi^ 

(Found). . . 12-8 . . 84-6 . .2*6 

Thus considerable evidence is obtained in favour of the 
definite character of the destructive distilLition of coal and 
shale. It is probable that the organic matter in these 
minerals can be always represented with an tiV^ formula, 
and that a very simple relation exists between the C of the 
fixed carbon on the one hand and the C of the gas and tar 
(or oil) on the other. It is clear also that C3 is the funda- 
mental unit, or stable condition, in these effects, and that 
not less than this unit must be removed from, or left in, the 
"fixed carbon" during destructive distillation. Hence it 
is hopeless to expect that, for instance, more than fractional 
variations in the yield of oil from a shale can be effected in 
modem retorting. 

2°. Crude oils existing ready-formed. — The various 
names, naphtlia, mineral naphtlia, mineral tar, petroleum, 
rock oil, liquid bitumen, Erdol, SteinM, &re applied somewhat 
loosely to certain inflammable liquids occurring naturally in 
various localities. The term " naphtha " (Gr. vd<f)6a = rock 
oil) is traced to a Persian word Kafata, meaning to exude, 
and was originally applied to an inflammable liquid which 
exudes from the soil in various parts of Persia. The word 
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was extended to the siinilar fluids so exuding in differenb 
parts of the world, and more recently has been applied to : 
many of the inflammable liquids, produced by the dxy ^ 
distillation of organic substances, resembling true naphtha 
chiefly iu inflammability and volatility — e.^., products of the 
distillation of wood and coal are respectively called wood ' 
naphtha and coal naphtha. Generally, it may be mentioned ■• 
that the thinner and least coloured mineral oils, or the moie 
volatile portions of the native oils, are called naphthas, J 
while the darker and more viscid kinds are called mineral . 
tar, and the intermediate varieties are called petroleum 
{petri'oleum = rock oil). 

Native Naphtha, or Petroleum, is found in Japan, 
Burmah, shores of the Caspian Sea, Siberia, Italy, Spain, . 
[France, Germany, Galicia, Moldavia, Boumania, Great 
Britain, United States, Canada, &c., and quite recently it 
has been found at Sibi, in Southern Afghanistan. It occurs, 
as stated by Prof. Dewar,* in lines intimately connected, for 
the most part, with the principal mountain chains of the 
world. For instance, " on the American continent it is met 
with along a line extending from Point Gasp^, in Canada, to 
Nashville, Tennessee ; and in Eiirope and Asia along a line 
extending from Hanover, "on the North Sea, through 
Galicia, the Caucasus, and the Punjaub. These are the 
principal lines. In America it also occurs on the Paciflc 
coast from the Bay of San Francisco to San Diego ; again, 
from Northern Nebraska to the mouth of the Sabine river, 
on the Gulf of Mexico j again, from Havana, near the west- 
ern end of Cuba, through San Domingo and the Leeward 
and Windward Islands to Trinidad, thence westward on the 
mainland to the Magdalena river, and southward from that 
point to Cape Blanco, in Peru." 

-^ 

* Lecture on " American Oil and Gas Fields/' Society of Arts, May 20; 
1885. 
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"In Europe and Asia bitnminons depc>i:> a!sn co^ur o:: 
the lower Rhine and in the valley of the Khjno : fr:ui 
Northern Italy, following the Apennines to Souil.rm .Sicily : 
along the eastern shores of the Adriatic, throu;rh Ar;A\:.::i 
iDtoEpiros; along the depression in which lie the JoruTi 
and the Dead Sea; along the mountains bordrrrir.:^ t:.<j 
valley of the Tigris on the eaat ; from Westc-m Chiiin, 
through Bormah, I^^PT^y Assam, Sumatra, Java, and JafMii." 

Peti-oleum varies greatly in character, in ik-n>iiy. in u fil- 
ing point, in colour, ^c, from the thin, light, C'jIourk->s 
fluid of Persia, with sp. gr. about 0*750, to a sul/aiiince as 
thick as butter and about as heavy as water. The pro«iu(-i.<> 
of shallow wells in America are, genei-ally sjfeakiii^', daikcr 
than those of deep wells. 

Yarioos suggestions have been made to account for tiio 
occurrence of native naphthas. It is ma-st genex-ally bvlievftl 
that the chief cause is the decomposition, at gieat Jepilis 
heneath the earth's surface, of vegetable and animal re- 
mains, but it is by no means known with any ct-rtainty 
how this decomposition has been brought abuut, whethfi- ic 
is still going on, or whether the proce.ss has lonir ceased 10 
be in active operation. Mexdelejeff * supposes that, as a 
consequence of the condensation of the earth's suk>tan(e 
from vapours, the interior must consist of metals, cliielly 
iron, in combination with carbon, and that water, actini,' on 
these carbides at high temperatures and pressures, produced 
metallic oxides and hydi*ocarbons, which latter, rising in a 
state of vapour, became condensed in the superincumbent 
strata, especially in porous sandstones. Most probably, 
however, more than one cause has been at work, and pos- 
sibly the American deposits occurring in Paheozoic strata may 
be due to causes differing from those which have oriorinated 
the Russian petroleum occurring in Tertiary formations. 

• "Revue Scientifitiue,'' Nov. 1S77. 
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Petroleum can rarely be procured without boring wel 
from which it is obtained by pumping, or, in some cases, \ 
means of buckets and windlass. In America the boring 
very rapidly accomplished. Prof. Dewab states that weL 
of 1500 to 2000 feet in depth are pierced in from abou 
one to two months.* 

The oil is largely conveyed from the neighbourhood d 
the wells by pipes, and these pipe-lines have, since 1865, 
become a great feature of the American oil industry. The 
oil from many thousand wells is passed through these pipes, 
the aggregate length being several thousand miles, worked 
by various companies. 

American Petroleum consists chiefly of paraffins of 
the CnHgn + J series, from C^H^^ to CjjHj,. 

By fractional distillation, sometimes with aid of steam, 
ordinary or superheated, and purification of the distillate 
by potash, a number of commercial products are obtained. 
The lighter oils are useful as solvents for resins, <kc., and 
the heavier for burning in lamps and as fuel for steam- 
boilers. Of these the following may be noticed : — 

1°. Rhigolene. — Boiling point, 30** C. Employed as an 
anaesthetic. 

2°. Petroleum Etiier (I.). — Sy7i. Bhigolene, Sherwood 
OIL. — This distils over at 45° to 60° C. Boiling point, 
50° to 60** C. Sp. gr. about 0*665. Absorbs oxygen from 
the air, and becomes heavier (sp. gr. then 0*670 to 0*67 5). 
It is extremely inflammable. Used as a remedy for 
rheumatic pains and as a local anaesthetic. 

3°. Fetrdeum Ether (II.). — Syn, Gasoline, Canadol. — 
Distils at between 60° and 70° C. Sp. gr. 0*665. 

4°. Fetroleum Benzine, — Distils at between 70** and 120° C. 
Sp. gr. o*68o to 0700. Dissolves in alcohol and ether. 
Boils at 60° to 80° C. Absorbs oxygen and increases in 

* For a very full account of the apparatus used at the wells, s**** ^**om'8 
•* Encyclopaedia of the Industrial Arts," div. ir. p. 1441 ^ 
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weight. Dissolves fats, caoutchouc^ asphalt, and turpentine 
—less easily colophony, mastic, and dammar resin. It kills 
all small animal organisms, and is used externally for itch 
and other cutaneous affections. Internally it has heen 
employed for gastric pains. It is also used for the extrac- 
tion of oils and fat, for the preservation of anatomical 
specimens, the carburation of illuminating gas, and the 
preparation of lacquers and varnishes. 

5"*. Ligrdin is a similar distillate used for the ligroin or 
" Wonder " lamps. 

6**. Artificial Turpentine OH. — Si/n, Petroleum spirit, 
Polishing oil. — ^Distils at between 120' and 170** C. Sp. gr. 
0740-0745. Does not dissolve resins. Used for diluting 
linseed-oil varnish and for cleaning printers' types. • 

7°. Illuminating OU.-^^Sj/n. Petroleum, Kerosene, 
Paraffin oil, Befined petroleum. — Sp. gr. 078 to o-8i. 
Flashing point ((>pen test), 90* to 110° F. Igniting point, 
no** to 130° F. Includes all the intermediate distillates 
from crude petroleum from sp. gr. 076 to 0*83. 

8^ Lubricating OH. — Sp. gr. 0*850 to o'9i5. Mixed with 
rape, olive, or lard oil, is an efficient lubricator. "Vulcan " 
oil is petroleum of sp. gr. 0*87 to 0*89, purified by sul- 
phuric acid, and mixed with 5 per cent, rape oil. " Opal *' 
oil is petroleum of sp. gr. 085 to 0*87 similarly purified 
and mixed with rape oil.* 

Alsaoe Oils differ from American in being partly 
a,bsorbed by fuming sulphiiric acid, and by being converted 
by nitric acid into nitro-products. 

Egyptian Petroleum has a much greater specific gravity 
than American, and does not contain the lighter oils. It 
yields an excellent lubricating oil, and in its crude state is well 
adapted for heating steam boilers, there being but little risk. 
The following are some of the properties of different 
American oils, according to Gessner : — 

« Watts' " Dictionary of Chemistry." 
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Fennsylvanian Oil. — Dark coloured, with peculiar 
greenish lustre or fluorescence by reflected light. Sp. gr. 
from 0*782 to 0*820. When refined, the distillate yields 
from 75 to 85 per cent, of illuminating oil. The heavy oils 
produced in the distillation yield parafdn, and they are also 
suitable for lubricating. 

Mecca (Ohio) Oil remains fluid at very low tempera- 
tures. Sp. gr. from 0*890 to 0*910. 

Canadian, or EnniskiUen, Oil is dark coloured, and 
has a peculiar and oflensive smell. • It jdelds a larger quan- 
tity of burning oil than Fennsylvanian. Sp. gr. from o*86o 
to 0*880, and that of the rectified burning oil about 0*838. 

Californian Oil, sp. gr. 0*927, yields the following when 
refined :— 

Illuminating oil 38 per cent. 

Lubricating ,, 48 „ 

Pitch . 10 „ 

AVatcr 4 „ 

Another Californian sample yielded — 

Light oils 5 per cent. 

Burning oils . . .50 ,, 

Light machine oils . . . .20 „ 
Heavy oil and paralHii . . .25 ,, * 



The following figures. Dr. Tilden states, represent 
approximately the results of the distillation of American 
petroleum. The oil in the tanks at common temperatures, 
especially in summer time, evolves a good deal of gas, and 
more is given ofi* on first applying heat. 
First condensable distillate, or naph- 
tha, including gasoline, benzoline, 
and heavier "benzenes " . . 6 to 15 per cent. 
Burning oil (two quaUties) . . 75 to 80 „ 
Residue (which, by separate distilla- 
tion, yields lubricating oil) . . 8 to 10 „ 

* Watts* *' Dictionary of Chemistry." 



. MINERAL OILS. i^'fi 

Russian Petroleum. — ^Though the oil springs of the 
region of " Eternal fire " in the neighbourhood of the Cas- 
pian Sea have been known for probably more than 2000 
years, it is remarkable that it is only since the discovery of 
petroleum in America that the Russians have worked them 
to any great extent. 

Mr. BovERTON Redwood, in a valuable paper on the 
"Eossian Petroleum Industry," gives the following figures 
showing the growth of this industry since 1801, when the' 
attention of the Russian Government was first directed to 
the subject : — 

Outjmt of Crude Petroleum, 



Year 


1840 . 


• 3*565 *on8 


Year 


1878 . 


. 320,000 tons 




1872 . 


. 24,800 „ 




1879 . 


. 370,000 „ 




1873 . 


. 64,000 „ 




1880 . 


. 420,000 „ 




1874 . 


. 78,000 „ 




1881 . 


. 490,000 „ 




1875 . 


• 94»ooo „ 




1882 . 


. 680,000 „ 




1876 . 


.194,000 „ 




1883 . 


. 800,000 „ 




1877 . 


. 242,000 „ 




1884 . 


1,130,000 „ 



Mr. Redwood describes the refining of the oil as follows : — 
"The crude oil is, in the first instance, conducted from the 
well through wooden channels to ponds or lakes, where it 
deposits the sand held in suspension, and it is then pumped 
into storage tanks prior to being piped to the refineries. At 
present there are seven pipe lines, capable of delivering at 
the refineries more than 700 millions of gallons annually. 
The stills are worked on the principle of continuous distilla- 
tion, a stream of oil flowing through the entire series of not 
more than twenty-five stills. This method of distillation is 
peculiarly suited for Russian petroleum, since from such oil 
only a comparatively small percentage of kerosene is obtained, 
and the residuum flowing from the stills is almost as fluid 
as the crude oil. The products of distillation are first sepa- 
rated into three fractions, termed respectively — 
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Benzene S,G. 0*754 

Gasolene i, 0*787 

Kerosene ,, 0*820 to 0*822 
*^The kerosene distillate is pumped into lead-lined iron 
tanks, termed agitators, of the capacity of 57>ooo gallons, 
where it is treated with about i^ per cent, of sulphuric add. 
The acid is forced up to the top of these tanks, which are above 
ground, by air pressure, and is distributed through perforated 
coils of leaden pipes, so that it falls through the oil in fine 
streams. The oil and acid are then subjected to agitation 
by introducing a blast of air at the base of the tank. After 
this treatment, the acid is allowed to subside, and the oQ is 
drawn off into a similar sized iron tank, without lead lining, 
standing at a lower level. In this tank, which is furnished 
with a similar method of agitation, the oil is treated with a 
solution of caustic soda, and is afterwards washed. Eresh 
water being scarce, the washing is performed by sea-water 
brought by an aqueduct from the Caspian Sea. The kero- 
sene is run from the washing agitators into settling tanks, 
where it deposits water, and thence is pumped into storage 
tanks preparatory to being placed in the tank steamers for 
conveyance to the mouth of the Yolga. The whole process 
of treatment of the distillate occupies fifteen or sixteen 
hours. 

''The residue in the stills, after the kerosene has been 
distilled off, has a specific gravity of about 0*903, and is 
known by the Russian name of astatki, or by the Tartar 
name of rtiasut. It is usually stored in large excavated 
tanks lined with masonry. From the astatki about 30 per 
cent, of lubricating oil is obtained by distillation, and about 
1 5 per cent, of " solar " oil (specific gravity about o*86o, and 
flashing point about 220** F., closed test). The remainder 
is used as fuel.'' 
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Coaipariaon of Russian and American Petroleum,* 
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Of the three Baku samples numbered i, 2, and 3, No. i is 
prepared only in small qnantities, No. z is the ordinary 
J variety, and No. 3 ifi a heavy kerosene manufac- 



* Wattb" "Met. of Chemirtiy," anpp. 3, pt. ii. p. 1510 
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turecl for Pei*sian consumption. The table shows that the 
]iydi*ocarbons in the Russian oils are more volatile than 
those in the American. From 70 to 75 per cent, of the 
American and from 25 to 30 per cent, of Caucasian petro- 
leum is available for use for illuminating purposes. It is ; 
said that some unscrupulous Baku refiners mix with the '. 
kerosene, or burning oil, a portion of crude oil, benzine, 
gasoline, or lubricating oils, diminishing the lighting value 
and increasing the risks of explosion. 

Petroleum as Fuel. — The advantages claimed for petro- 
leum as a steam fuel are cheapness as a generator, economy 
of space for storage, and greater simplicity in the arrange- 
ment of the furnace. In a country poor in coal measures, 
and where steam fuel has consequently to be imported, the 
value of a large supply of native petroleum is of the highest 
possible kind. Recent trials have proved that the mineral 
oils can be burnt advantageously for stationary, marine, and 
locomotive boilers, as well as in the reduction of iron ore, 
and in stoves for family use. Efforts have been unceasingly 
made to perfect the arrangements for burning, and for the 
safety of the use of the oil-fuel. One improved plan lia& 
been suggested by M. de Bergue, of Paris, which may lead 
to important results. If a jet of steam be allowed to enter 
a tube, the other end being open to the atmosphere, a 
cmrent of air will be drawn through, and may be projected 
with the steam on the oil at a pressure corresponding to 
that of the steam, making a powerful air as well as steam 
blast, and the furnace would act on the same principle as 
the cupola furnace for melting iron. To forge iron, smelt 
ores, and melt glass, superheated steam is used, but for 
ordinary furnaces the latter is not necessary.* Siemens' 



* Speaking on this snljcct before the Society of Arts (Nov. 19, 18S4), 
Sir F. Abel said : ** A successlul experiment has been made at the Forth 
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r^enerative furnace and Eames' (American) furnace are 
said to give satisfaction for smelting operations. 

The products noticed below rank high among the 
numerous varieties of mineral oil now in the market. Their 
properties are described in accordance with the results 
obtained by Mr. W, B. Tegetmeier, who has devoted much 
time to the examination of the mineral oils : — 

Albertite Oil. — From "albertite," a lustrous black 

Bridge works in working tbe furnace of one of the nir-compressing engines 
with the residual products of the distillation of shale oil obtained at one of 
the largest Scotch mineral-oil works. This butter-like material, liqueiiuble 
by heat, for which no use previously was known, and which cannot be 
ignited by the application of flame in the usual way, is allowed to flow 
.throngh a superheating apparatus, and is thence can-ied into the furnace 
by a powerful jet of superheated steam. The force of the jet draws a 
powerful current of air into the centre of the flame produced by burning 
the mixtures of Tapour and minutely divided liquid, and the result is 
said to bo an almost perfect combustion of the fuel, with total absence 
of smoke, and of solid residue in the furnace. Hence it is probable that 
the residual products of British mineral-oil works may be utilized with 
'advantage as substitutes for coal, as the cost is said to be even less than 
that of cheap coal. £ut far more important results in this direction 
have been obtained in Southern Russia during the last few years. Tlie 
residual, or * heavy,* oil which remains after the extraction of the 
illuminating and lubricating oils from the petroleum is already used as 
fuel on upwards of 300 steamers upon the Caspian Sea and Volga, and 
by the locomotives on the Trans-Caucasian and Trans-Caspian Railways. 
Its use is also extending to other railways in South-east Russia, and 
to manufactories in Moscow, where it is replacing English coal. Mr. 
Ukquhart has shown that, weight for weight, it has 33 per cent, higher 
evaporative -value than anthracite, and that, while 60 per cent, of efli 
^iency is utilized with the latter, 75 per cent, is obtained with petroleum 
refuse. Russian gim-boats on the Caspian bave for several years been 
worked by this liquid fuel, and its use is contemplated also for the Black 
Sea fleet. It is hardly likely in this country to compete with coal for 
locomotive purposes generally, but the comparative ease with which its 
perfect combustion is now insured appears tu render it especially suitable 
for employment in underground railways, while its use in steamers cannot 
■fail to be attended with important advantage in many special services." 
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mineral found in New Brunswick. A sample was shown in 
the Colonial Department of the International Exhibition 
of 1862, but the oil has not appeared in the English 
market. 

Prop. Odour very slight ; illuminating power high ; boil- 
ing pointy 338® F., or 126* above that of water. 

Apyroetio OIL — Syn. Non-explosive oil. — ^A burning 
oil, introduced by F. Tall, of Hull, and prepared from 
American petroleum. 

Prcyp, Slightly coloured ; perfectly limpid ; odour slight) 
but not perceivable during combustion. The most re- 
markable property of this oil is that, in spite of its 
limpidity, the point at which it gives off inflammable 
vapour is 180° F., or 80° above the requirements of the 
Petroleum Act {typen test). 

Belmontine Oil. — From Eangoon tar, or Burmese pe- 
troleum, by distillation ; superheated steam being employed 
as the heating agent. 

Prop. Colourless ; odour not unpleasant ; specific gravity, 
•847, but, although so heavy, the oil is altogether free 
from viscosity, and will rise rapidly in a comparatively 
long wick; inflaming point, 134° F. (o]7en test); bums 
with an exceedingly white light, and possesses a very high 
illuminating power. 

The distillation of the Rangoon tar is carried on by 
Price's Candle Company under a patent. Besides the 
above lamp oil, several beautiful and useful products are 
obtained. At first there comes over a very volatile liquid, 
termed Shei'wood oil, used as a detergent for removing 
grease from fabrics, cleaning gloves, &c. ; then comes 
the Belmontine oil, already noticed ; then two lubricat- 
ing oils, the one light and the other heavy ; and, last of 
all, when the temperature is considerably elevated, the 
beautiful white, translucent solid known as " Belmontine." 
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This last is a kind of paraffin^ and is used for making 
ornamental candles. 

Cazeline Oil. — ^An excellent burning oil, probably pre- 
pared from American petroleum, introduced by Cassell, 
Smith h Co., of London. 

Trop. Bright, limpid, with scarcely a trace of colour; 
odour very slight, and quite free from any objectionable 
character ; specific gravity, '805 ; lowest point of ignition, 
144* F. ((ypen test); bums with a pure white light, free 
from smoke and smell. 

CrOlzarine Oil. — ^A heavy hydrocarbon oil, adapted for 
burning in lamps constructed from the old " Moderators " 
and *' Carcels," formerly so much used for the fat oils. 

Prop. Limpid ; quite inodorous ; of a pale-amber colour ; 
specific gravity, about '838 ; temperature at which the 
vapour can be permanently ignited, 250* F. (open test). 
Tested in the altered moderator, it gives an intense white 
light, without smoke or smell. Compared with vegetable 
colza oil, its illuminating power is in the proportion of 
3 to 2. 

This oil is manufactured by Cassell, Smith & Co., under 
Martin's patent for the modification of mineral oils, to fit 
them for burning in lamps where "colza" and other 
vegetable and animal oils have been usually consumed. 
Similar oils are prepared by other firms. 

The following table by A. H. Allen* shows roughly the 
diflerences existing in chemical constitution between petro* 
leum products and the bodies of similar physical characters 
obtained by the distillation of shale : — 

* "Year Book of Pharmacy," 1880, 527. "Commercial Organic 
Analysis," ii. 26. 
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Produet 


From Petroleum. 


9 «■ • 1 • 

From Shale. 


Kaphtha, 

Photogene, 
or burning 
oil. 

Lubricating 
oil. 

Wax. 


At least 70 per cent of 
heptane, C,H,^ and 
other hydrocarbons of 
the marsh-gas or par- 
affin series, CnHsn-i-t* 
The i*emainder appar- 
ently olefines, C,iHjn, 
with distinct traces of 
benzene, CgH^, and its 
homologues. 

55 to 80 per cent, of 
ni^her members of par- 
atiin series, CnHjn+s- 
The remainder chiefly 
olefines. 

A large proportion of 
higher oletines, CnHam 
but less than in corre- 
sponding shale product. 

Solid paraffins,CnH2n + a- 


At least 60 or 70 per cent, of 
heptylene, C^H.^, and other 
hydrocarbons of the defiant 

. gas or ethylene series, 
CnHsn* The remainder 
paraffins, CnH2n-i-s* ^0 
trace of benzene or its 
homologues. 

60 to 65 per cent, of higher 
members of define series, 
CnHsn* The remainder 
paraffins, CnH2xi-f2* 

Almost wholly higher ole- 
fines, the paraffins of simi- 
lar high boiling point being 
solid. No naphtnalene. 

Solid paraffins, CuH2n + s- 



Mr. Allen, therefore, concludes that the naphthas from 
petroleum and shale are not chemically identical, but that, 
probably, while petroleum spirit consists chiefly of heptane, 
CyHjg, and other members of the marsh-gas or parafl&n 
series of hydrocarbons, shale naphtha contains a very large 
proportion of the define or ethylene series, heptylene, CyHj^, 
being one of its leading constituents. 

Specific Gravity of Paraffins,^ 





^Iclting 
Point 

C. 


Specific Gravity 


Ati7°C. 


At55°C. 


6o°-6s''C, 


Solar oil and paraffin ... 
Sucunda paraffin 

,, press-paraffin... 

„ paraffin 

Prima press-paraffin 

JI >» ...... 

Hard uaniffiu 


3^: 

< 
43 

46' 
47' 

51' 
56- 


0872 
0883 
0889 
0887 
0900 
0908 
0-912 


0779 
0788 
0785 


0781 

0775 

077s 
0777 


« 





* Alurecht, ** DingU Polyi, J.** ccx*' 
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Albbecht also observed that solutions of paraffin in 
mineral oils have lower specific gravities than either the oils 
or the paraffins separately, so that, in selecting for technical 
purposes lubricating oils of as great a density as possible, it 
is best to take oils from which the gi-eater portion of tlio 
solid paraffin has crystallized out. 

Ozokerit. — Syn, Fossil wax, Mineral wax. — Tliis sub- 
stance, which has recently been utilized as a source of 
paraffin and the mineral hydrocarbon oils, is found in vaiious 
localities in the Tertiary strata, mostly occurring in, or in 
close proximity to, the coal measures. But, although exten- 
sive deposits of it are to be met with in Galicia, on the 
slopes of the Carpathian Mountains, and in the island of 
Tcheleken in the Caspian Sea, it is by no means an abundant 
body. In the Austrian empire there are many large manu- 
factories for its conversion into paraffin and the mineral 
oils. In our country there is, we believe, only one — that of 
■Messrs. Field. Ozokerit is usually met -with as a compact 
brown substance, occasionally yellow, sometimes black. It 
melts at a temperature varying from 60** to 80" C. 

Neft-gil is the name of a substance very similar to ozo- 
kerit, and is found on the island of Swiitoi-Ostrow in the 
Caspian Sea. According to Rossmassler, nef t-gil is treated 
in the following manner: — 15 cwt. of the crude material is 
put into iron stills provided with a leaden worm, and sub- 
mitted to fractional distillation. It yields 68 per cent, of 
distillate, consisting of 8 per cent, of oil and 60 per cent, of 
crude paraffin. The oil obtained is yellow, opalescent, and 
possesses an ethereal odour, and a sp. gr. of 075 to o'8i. 
Each distillation yields a quantity of a light oil, boiling be- 
low 100** C, which is used for the purpose of puiifying the 
paraffin. The crude paraffin obtained by the first distil- 
lation is tolerably pure, has a yellow colour, and can at once 
be treated by the hydraulic press and centrifugal machintj . 
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The oil expressed in these operations is again submittecl to 
fractional distillation in order to obtain more paraffin* The 
presseil paraffin is melted and treated at 170° to 180^ 0. with 
sulphuric acid, which is next neutralized by means of lime, 
and the paraffin again rapidly distilled, then again submitted 
to strong pressure, and the material obtained treated ndth 
35 per cent, of the light oil; then again melted, again 
pressed, and finally treated with steam for the purpose of 
eliminating the last trace of oil. The substance obtained by 
this treatment is a perfectly pure, colourless material, free 
from smell, transparent, and so hard as to afford in large 
bloi'ks almost a metallic sound when struck. Its fusing 
point is alH)ut 63" C. 

Vaseline.—ASV^* Saxoleum purificatum, Petboleuk 
JSLLY. — The residual matters after the distillation of petro- 
leum, purified by charcoal, have been introduced into com- 
inoix»t> under the name of " vaseline ^ by the Chesebrough 
Mniuifaoturing Co, According to Moss, its composition is— 

llydi'ociirbons (paraffin?) . . .97-54 
Moisture . . • , . .0*50 
Ash 0*05 

98*09 



It molts at 37® C., and at 55* C. has a sp. gr. of 0*840. It 
is of a piUe-yellow colour, translucent, slightly fluorescent, 
stMui-soliil, insoluble in water, slightly soluble in alcohol, 
fitH^ly soluble in ether, and unaffected by hydrochloric acid 
and solution of }x>ti\sh. The process of manufacture is as 
folKuvs : — ^Tho crude oil is highly concentrated, the lighter 
hydi\H'arlH)ns l)eing driven off" by simple heat, without dis- 
tillation ; the proiiuct is then carefully and repeatedly fil- 
tiuvd thixnigh bone-black or animal charcoal, jiLst as syrup 
is filtouHl in sugai* refining, and the result is either pale 
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yellow or pure white,- aocording to the length of the treat- 
ment. It is extensively used instead of lard in the prepara- 
tion of ointments, a purpose for which its freedom from 
smell, its negative properties, and its unalterable qualities 
when exposed to the air, render it very suitable. It has 
also been successfully used for lubricating surgical instru- 
ments and as a basis for pomades. 

In Germany the following methods of production are 
in use : * — A. i**. The material, either crude ozokerit or 
petroleum residue, is heated by steam to about 30* 0. 
(86* F.), mixed at this temperature with 10 per cent, of its 
weight of sulphuric acid of 60* B., stirred for half an hour, 
and then allowed to stand at rest so that the carbonized 
portions may settle. 2°. When clear, the oil is washed 
with an aqueous solution of potassium bichromate, whereby 
any remaining excess of sulphuric acid is at the same time 
removed. 3°. The residue from the acid treatment is mixed 
with lime, neutralized, and disposed of to manure factories. 
4*. The clear oil from the second step of the process, after 
being washed, is heated by steam to 80° C. (176" F.), mixed 
with 10 per cent, of its weight of granular spodium^\ 
and then allowed to rest to permit the spodium to settle. 
S\ After the latter is separated, the liquid portion is fil- 
tered through filters heated by steam. 6°. The residuary 
magma of spodium is subjected to hydraulic pressure, the ex- 
pressed oil filtered, and the solid residue again used in the 
next operation, a sufficient quantity of fresh spodium being 
added to make up for any loss or waste. 

B. I*. The petroleum residue, or the natural ozokerit 
containing vaseline, is rendered fluid, and the liquid, after 
the separation of all extraneous matters, is passed through 
a series of charcoal filters, such ds are used in sugar 

* "J. Soc. Cheni, Ind.*' 1882, 97. f Metallic soot from furnaces. 
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refineries. After the liquid h&s passed twelve or fifteen of 
these cylindrical filters, its original brownish-black ooloiir hat 
become yellowish. To render it colourless and limpid M 
water, double the number of filters are required. The spedfiD 
gravity diminishes as the colour is removed, but, when it hai 
become colourless, the specific gravity remains stationary, no 
matter how long the filtration may be continued. 2''. After 
it has been thus freed from all bituminous matters, it is 
transferred to the "duplicator," where it is brought into 
direct contact with superheated steam^ and the temperaturB 
is allowed to rise to 250° C. (482° F.). Samples which are 
taken from the boiler from time to time show that no 
further alterations can be observed in the product after it 
has been at this temperature for a few hours. 3°. The 
finished vaseline, amounting to 25 or 30 per cent, of tko 
raw material, is finally filtered and filled into cans for ship- 
ping. A great drawback in this method is the rapid 
exhaustion of the animal charcoal, which can decolorize 
only a small percentage of its own weight of crude vaseline. 
It is therefore necessary to have extensive facilities for 
extracting the portion retained by the charcoal, and to 
regenei*ate the latter, which may be done by superheated 
steam at a temperature of 400° to 500° C. (752° to 932** F.). 
It is for this reason that most factories use sulphuric acid 
for purifying, by means of which the material may be 
brought to the colour of beer, so that only one-third as 
much charcoal is required for final decolorization as in the 
other process. It is, however, almost impossible to get rid 
of the last traces of the chemicals employed.* 

Bussian vaseline difiers from the European article in its 
consistency, and in this respect closely resembles the Ameri- 
can product. It resembles the latter also in its softness and 



"Pharin. Central/' 1881, 42. 
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tenacity, whether it has been- previously melted and cooled 
vithoat stirnng or not. ' American vaseline dissolves to a 
dear solution on warming in ether and petroleum benzine, 
and remains so after cooling, or is at most slightly turbid. 
Suropean sorts, however, form a thick solution with the 
above solvent, and deposit a considerable amount of sedi- 
ment on cooling. The Russian vaseline occupies in this 
respect an intermediate position. It dissolves completely 
and gives a clear solution, but becomes turbid on cooling. 
On account of its comparative cheapness, Kussian vaseline 
•l^iears to offer considerable advantages over other kinds.* 
Storage of Petroleum. — ^The following are the best 
means of securing the safe storage of petroleum : — 

I*. The barrels or cases to be kept in warehouses of one 
storey only, built of incombustible materials. 
2*. The oil to be kept in metallic tanks. 
3*. A large storage tank made of masonry, filled with 
^ater, in which can be placed, mouth downwards, a vessel 
like a gas-holder, containing the petroleum, which is to float 
ou water witliin the inverted vessel. 

4°. Attaching weights to the ordinary barrels and sinking 
them in water. 

M. Pelzet points out that if a ship laden Ts-ith petroleum 
takes fire in a crowded port it is worse than useless to scuttle 
her, because the water rushing in displaces the oil, and thus 
causes it to float on the surface of the water, instead of being 
confined to the burning sliip. 

ITotes on the Construction of Petroleum Lamps. — 
The Metropolitan Board of Works have recently issued tlie 
following instructions as to the construction and management 
of ordinary mineral-oil lamps : — 



* "Bid. Pharm. Ztschr. KuhsI." 21, 41; "J. Soc. Chem. Ind.'* 
ISS2,9& 
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A. Lamps, 

1. That portion of fcbe wick which is in the oil reservoir 
should be enclosed in a tube of thin sheet-metal, open at the 
bottom, or in a cylinder of fine wire gauze, such as is used 
in miners' safety-lamps (28 meshes to the inch). 

2. The oil reservoir should be of metal, rather than ci 
' china or glass, 

3. The oil reservoir should have no f eeding-plaoe or open- 
ing other than the opening into which the upper part of the 
lamp is screwed. 

4. Every lamp should have a proper extinguishing 
apparatus. 

5. Every lamp should have a broad and heavy base. 

-ff. Wicks. 

1. Should be soft, and not tightly plaited* 

2. Should be dried at the fire before being put into 
lamps. 

3. Should be only just long enough to reach the bottom 
of the oil reservoir. 

4. Should be so wide that they quite fill the wick-holder 
without having to be squeezed into it. 

5. Should be soaked with oil before being lit. 

C. Management, 

1. The reservoir should be quite filled with oil every time 
before using the lamp. 

2. The lamp should be kept thoroughly clean. All oil 
should be carefully wiped off, and all charred wick and dirt 
be removed, before lighting. 

3. "When the lamp is lit, the wick should be first turned 
down and then slowly raised. 

4. Lamps which have no extinguishing apparatus should 
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k put out as follows : — ^The wick should be turned down 
Tuitil there is only a small flickering flame, and a sharp puff 

of breath should then be sent across the top of the chimney, 

bat not down it. 
5. Cans or bottles used for oil should be free from water 

a&d dirt^ and should be kept thoroughly closed. 



a^ 



CHAPTER VIIL 

PURIFICATION, BLEACHING, AND 
REPINING OP OILS, &c. 

Several methods are adopted for refining or purifying the 
fixed oils, among which are the following :— - 

1. The oil is violently agitated along with i| to 2 per 
cent, of concentrated sulphuric acid, when it assumes a 
greenish colour, and, after about a fortnight's repose, 
deposits much colouring matter, becomes paler, and burns- 
Avith greater brilliancy, particularly if well washed with 
steam or hot water, and clarified by subsequent repose or 
by filtration. This answers well for most of the recently 
expressed vegetable oils. It also greatly improves most of 
the fish oils. 

2. A modification of the above method is to well mix the 
acid with the oil, then to blow steam through the mixture 
for some time, and afterwards to proceed as described. 

3. Pish Oil (Whale, Seal, &c.) is purified by — 

a. Violently agitating it with boiling water or steam, by 
placing it in a deep vessel with perforated bottom, through 
which high-pressure steam is forced for some time ; it is 
afterwards clarified by repose, and filtered through coarse 
charcoal. 

5. The oil is violently agitated with a boiling-hot and 
strong solution of oak bark, to remove albumen and gelatin, 
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and next with high-pressure steam and hot water ; it is^ 
lastly, dried and filtered. 

c. The oil, gently heated, is stirred for some time with 
about I per cent, of good chloride of lime, previously made 
into a milk by trituration with water ; about i^ per cent, of 
oil of vitriol, diluted with 20 times its weight of water, is 
then added, and the agitation renewed and maintained for 
at least two hours ; it is, lastly, well washed with steam or 
hot water. 

d. Mr. Davidson treats the oil first with a strong solution 
of tan, next with water and chloride of lime, then with 
dilute sulphuric acid, and, lastly, with hot water. 

e. Mr. Dunn's method, which is very effective, and admir- 
able on account of its simplicity, is to heat the oil by steam 
to from 180° to 200^ F., and then to force a current of air 
of corresponding temperature through it, under a flue or 
chimney, until it is sufficiently bleached and deodorized ; it 
is, lastly, either at once filtered or is previously washed with 
steam or hot water. 

f. Another method, formerly very generally adopted and 
still in use, is to violently agitate the oil for some time with 
very strong brine, or with a mixed solution of blue vitriol 
and common salt, and then either to allow it to clarify by 
repose or to filter it through freshly burnt charcoal. 

4. Almond, Castor, Linseed, Nut, Olive, Bape, and 
some other vegetable oils are readily bleached by either of 
the following processes : — 

a. Exposure in glass bottles to the sun's rays, on the leads 
or roofs of houses, or in any other suitable position, open to 
the south-east and south. This is the method employed by 
druggists and oilmen to whiten their castor and linseed oils. 
Fourteen to twenty-one days' exposure to the sun in clear 
weather during summer is usually sufficient for castor oil 
when contained in 2- to 4- quart pale-green glass bottles 

o 
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(preferably the former), and covered with white gallipots 
inverted over them. The oil is filtered before exposing it to 
the light; as, if only in a slight degree opaque, it does not 
bleach well. Almond and olive oil are, when thus treated, 
apt to acquire a slight sulphurous smell ; but this may be 
removed by filtration through a little animal charcoal, or, 
still better, by washing the oil with hot water. 

h. Another method employed to decolour these oils is to 
heat them in a wooden, tinned, or well-glazed earthen vessel 
along with some dry "filtering powder" (i to 2 lb. per 
gall.), with agitation for some time, and, lastly, to filter 
them in the usual manner through an oil-bag. In this way 
the "West-end perfumers prepare their " white almond oil " 
(Oleum amygdalae album) and their "white olive oil" 
(Oleum oliv^e album). Formerly, freshly burnt animal 
charcoal was used for this purpose, and is still so employed 
by some houses. 

5. Mr. Bancroft refines Oils for Machinery and Lu- 
bricating Purposes generally, by agitating them with a 
lye of caustic soda of the sp. gr. i*2. A sufficient quantity 
is known to have been added when, after repose, a portion 
begins to settle down clear at the bottom. About 4 to 8 
per cent, is commonly required for lard oil and olive oQ. 
After twenty-four hours' repose, the clear supernatant oil is 
decanted from the soapy sediment, and filtered. 

6. Not only the oils above referred to, but all other oils 
and fats, may be rendered perfectly colourless by the use of 
a little chromic acid ; or by a mixture of a solution of 
bichromate of potassa and sufficient sulphuric, hydrochloric, 
or nitric acid to seize on all the alkali, and thus liberate 
the chromic acid. 

7. Palm Oil and Cocoa-nut Oil are generally refined 
and bleached by either chromic acid, or chlorine, or by 
heat : — 
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a. The ^'butyraceous oil" is liquefied by heat in a wooden 
vessel, and 7 to 9 per cent, of good chloride of lime, pre- 
viously made into a smooth cream with water, is added, and 
the whole assiduously stirred until the ingredients appear 
united ; the mixture is then allowed to cool, and is next cut 
up into small lumps, which are exposed to a free current of 
air for two, three, or even four weeks ; these are melted in a 
wooden vessel heated by high-pressure steam circulating 
through leaden pipes, or in a cast-iron boiler lined with lead, 
and an equal weight of oil of vitriol (diluted with about 
20 times its weight of water) is poured in, and the whole 
gently boiled until the oil is decoloured and runs clear; 
the fire is then moderated, and the whole allowed to settle ; 
lastly, the fire is removed, and the oil is left to cool very 
slowly. 

& The process with chromic acid has been already noticed 
(No. 6, p. 194), but is more fully explained below (6, p. 196). 

c. The oil, heated to the temperature of about 250® F., is 
exposed to the action of high-pressure steam, which is con- 
tinuously " blown " through it for ten or twelve hours, or 
even longer. The process is greatly facilitated by the in- 
troduction of some chromic acid. 

8. Mr. Watts' methods of purifying fats and oils are very 
effective, more especially for those intended for illumination. 
They are as follow : — 

a. For Fish Oils. — Each ton is boiled for half an hour 
with caustic soda, J lb., previously made into a weak lye 
with water ; or steam is blown through the mixture for a 
like period ; oil of vitriol, ^ lb., diluted with 6 times its 
weight of water, is next added, the whole again boiled for 
fifteen minutes, and allowed to settle for an hour or longer, 
when the clear oil is run off from the water and sedi- 
ment into the bleaching tubs ; here solution of bichro- 
mate of potash, 4 lb., in oil of vitriol, 2 lb., previously 



diluted with water, q. s., together with a little nitric aciil 
and some oxalic acid, are added, and after thorough admix- 
ture of the whole, by blowing steam through it, strong nitric 
acid, I lb., diluted with water, i quart, is poured in, and 
the boiling continued for half an hour longer ; a small 
quantity of naphtha or rectified spirit of turpentine is then 
mixed in, and the oil is, finally, well washed with hot water, 
and left to settle. 

6. For Palm Oil. — The oil ia melted by the heat of 
steam, and, after it has settled and cooled down to about 
130° F., is carefully decanted from the water and sediment 
into the steaming-tubs ; here a mixture of a saturated solu- 
tion of bichromate of potnsh, ^5 lb,, and oil of vitriol, 8 or 
9 lb, ia added, and, after thorough admixture, hydrocLlorie 
acid, 50 lb., is poured in; the whole is then constantly 
stirred until it acquires a uniform greenish colour, or ia 
Bufficiently decoloured, a little more of the bleaching mate- 
rials being added if the latter ia not the case, after which 
it is allowed to repose for half an hour to settle ; it is next 
run into a wooden vat, where it is washed, ic, as before. 

c. For Vegetable Oils. — These are treated with a solu- 
tion of chromic acid, or with a solution of bichromate of 
potash, and a mineral acid, ns noticed under Ifo. 6, p. 194. 
For colza, linseed, mustard, nut, and rape oils, a little 
hydrochloric acid ia added ; but for almond, castor, olive 
and poppy oils, no such addition (at leaat in. excess) is ve- 
quired. 

g. Bancid Oils and PatB are recovered by boiling them 
for about fifteen minutes with a little water and calcined 
magnesia ; or by filtering them through freshly burnt 
charcoal. 

3 reference to the above processes, it may be useful to 
remark that chlorine, the common bleacher and deodorizer 
*ef other substances, cannot be well employed directly in the 
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purification of oils, as certain chemical reactions occur when 
these substances are brought together, which increase the 
colour instead of removing it, and are often otherwise 
injurious. The same remarks apply to the use of the 
"chlorides,*' which frequently fails in unskilful hands, and 
is, indeed, of questionable utility, except, perhaps, in the 
case of palm oil. Even charcoal exerts little of its usual 
energy on the oils, and, whilst it removes or lessens their 
ofiensive odour, sometimes increases their colour. The 
addition of i or 2 per cent, of very pure and recently recti- 
fied naphtha or oil of turpentine (camphine) to lamp oil is a 
real improvement, since it increases its combustibility and 
its illuminative power. 

Oils for Medical Purposes, as castor oil, cod-liver 
oil, <fec.,. must not be subjected to any process beyond mere 
•clarification by subsidence, filtration through Canton flannel 
or porous paper, or, at the utmost, washing with warm 
water, as otherwise their active and valuable properties, if 
not wholly removed, will be considerably lessened. 

Bancid Castor Oil.* — Heat 100 lb. to 80° F. in a boiler. 
Then a mixture of J lb. of alcohol (96 per cent.) and ^ lb. 
sulphuric acid is added and crutched in. The mixture is 
^owed to settle, and the oil is drawn off from the impurities 
which have settled at the bottom. The oil is again washed 
^y boiling it uninterruptedly with water for half an hour. 
After resting, the oil is again drawn off. Eancid oil treated 
in this way is fit for use in the manufacture of transparent 
soap. 

Purifying Patty Oils. — Oils which hold in solution 
fatty acids or other substances may be easily purified by 
the process of Viallis Freres, by filtering through saw- 
<iust impregnated f with a solution of soda. Barrels sawn 

* ** Aroerican Druggist.'* t Corps Gras Induslriels. 
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in two can be used, the bottoms of which are pierced with 
holes. In the bottom is placed a layer of flannel, on which 
the sawdust is placed to the depth of 6 or 8 inches. 
If a colourless oil is desired, a thin layer of animal black is 
placed upon the sawdust. By placing two or three of these 
vats above each other, a perfectly pure oil is obtained. 

Tallow. — The following is recommended as a good process 
for bleaching tallow * : — ^About 50 lb. of caustic soda lye 
are placed in a clean boiler and the steam turned on. Salt 
is then added to the lye until it shows 25° to 28* B. The 
fat — 300 lb. — ^is now placed in the boiler and heated to 
boiling. It is allowed to boil up i to 2 inches at most, and 
then left for three to five hours to clarify. At the end of 
this time the upper saponified layer is ladled off; the purer 
tallow is removed and passed through a hair sieve into a 
clean vessel until the lower saponified layer is reached. The 
residue in the boiler, consisting of saponified fat and lye, 
together with the upper layer, may be used in the preparation 
of curd soap. The boiler having been thoroughly cleansed, 
about 30 lb. to 35 lb. of water, with | lb. to i lb. of alum, 
are placed therein and heated to boiling. To this solution 
the fat is added, and the whole is boiled for about fifteen 
minutes, till the filth has disappeared from the fat. Trans- 
ferred after this to another vessel, it is left to itself for three 
to five hours. The pure fat obtained from this is again 
placed in the boiler and heated to the temperature of 170* 
to 200* C. In this last operation the fat becomes snow- 
white and fit for use. The steam must be turned off as 
soon as the slightest trace of vapour of disagreeable odour 
is thrown off', whether the temperature be 150° or 170° C, 
otherwise the fat will again turn dark. Freshly rendered, 
sweet fat is most readily bleached, and may be heated quite 

* " Oil Trade Review," Oct. 1884. 
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high. Still the fat used should not be too fresh, or there 
will be risk of saponifying the whole of the 300 lb. without 
leaving any to bleach. Tallow which has been treated in 
this way, when used in toilet soaps, gives them a white 
colour and agreeable odour. It is also well adapted for 
candle-making, as it becomes exceedingly hard. 

Befining Wax. — Crude wax, especially that imported, is 
generally loaded with dirt, bees, and other foreign matter. 
It is freed from these by the operation of refining. This is 
done by melting the wax along with about 4 or 5 per cent, 
of water in a bright copper or stoneware boiler, preferably 
heated by steam, and, after the whole is perfectly liquid and 
has boiled for some minutes, the heat is withdi*awn, and a 
little oil of vitriol is dropped over its surface in the propor- 
tion of 5 or 6 fl. oz. to every hundredweight of wax. This 
operation should be performed carefully, otherwise the melted 
wax froths up and boils over the sides of the pan. The melted 
wax is next covered over, and left for some hours to settle, 
or until it becomes sufficiently cool to be drawn oft* for 
" moulding." It is then very gently skimmed with a hot 
ladle, baled or decanted into hot tin ^* jacks/' and by means 
of these poured into basins, where it is left to cool. Great 
care must be taken not to disturb the sediment. When no 
more clear wax can be drawn oft*, the remainder in the 
melting-pan is allowed to cool, and the cake, or " foot " 
as it is called, is taken out, and the impurities, mostly bees, 
scraped from its under surface. The scraped cake is usually 
reserved for a second operation; but, if required, it may 
be at once re-melted and strained through canvas into a 
mould. 

Much of the foreign wax has a pale, dirty colour, which 
renders it, no matter how pure, objectionable to the retail 
purchaser. Such wax undergoes the process of " colouring " 
as well as '^ refining." A small quantity of the best rol 
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anDotta, cut iuto tilict's ( j ib., more or less, to e<iL'h hundred- 
weight of wax, depending on the degree of paleness of the 
latter), is put into a, clean boiler with about a, gallon of wat«r, 
and boiled for some time, or until it is perfectly dissolved, 
when a few ladlefuls of the melted wax are added, and the 
boihng continued until the was: has taken up all the colour, 
or until the water is mostly evaporated. The portion o£ wax 
thus treated has now a deep-orange colour, and is added in 
quantity as required to the remainder of the melted wax in 
the larger boilei' until the proper shade of colour is produced 
when cold, the whole being well mixed, and a sample of it 
cooled sow and then to ascertain when enough has been 
added. The copper is next brought to a boil, and treated 
with oil of vitriol, la:.,, as before. Some persons add palm 
oil (bright) to the wax until it gets sufficient colour, but this 
plan is objectionable from the quantity required for the 
purpose being often so large as to injure the quality of 
the product, besides which the colour produced is infenor 
and less transparent and permanent than that given by - 
annotta. 

Another method of refining crude wax, producing a veiy 
bright article, is to melt it in a large earthen or stoneware 
vessel heated by steam, or a salt-water bath, then to cau- 
tiously add to it about i per cent, of concentrated nitric 
acid, and to continue the boiling until nitrons fumes cease 
to be evolved, after which the whole is allowed to settle and 
is treated as before. 

The great art iu the above process is to produce a wai 
whicti shall at once be " bright," or semi-ti'anslucent in 
thin pieces, and good-coloured. The former is best ensured 
by allowing the melted mass to settle well, and by carefully 
skimming and decanting the clear portion without disturb- 
ing the sediment. It should not Iw poured into tlie mould 
too warm, as, in that case, it is apt to " sepamtc," and the 
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resnlting cakes become " streaky," or of different shades of 
colour. Again, it should be allowed to cool very slowly. 
When cooled rapidly, especially if a current of air fall upon 
its surface, it is apt to crack, and to form cakes full of 
Assures. Sometimes the cakes are polished with a stiff 
brush when quite cold and hard. It is absolutely necessary 
that the '^ jacks " or cans, ladles, and skimmers used in the 
above process be kept pretty hot, as, without this precaution, 
the wax cools and accumulates upon them in such quantity 
as to render them inconvenient, and often useless, without 
being constantly scraped out. 

lEtefijiing Petroleum. — ^The following method is one of 
those practised in Canada : — 

The charge, taken front the under-ground store tanks, is 
introduced into wrought-iron stills, of about 1600 gallons 
content. These stills are iBat-bottomed and are provided 
with man-holes, through which the black pitchy residue is 
removed. 

The distillation is effected by a £re placed underneath. 
The charge takes a week to work off ; the distillate being 
collected in large wooden tubs, a small quantity of a thick 
greenish substance which separates is returned to the 
stills. The pitch-like residue is used for fuel for the next 
operation. 

The liquid collected is mixed with 5 to 10 per cent, of 
sulphuric acid, and agitated by rotatory paddles at a steam 
heat for the purpose of bleaching it. After this is done, 
the bleached oil is washed with water, the last traces of 
acid are neutralized with potash, and it is finally deodorized 
with ammonia. The loss in distillation is about 30 per cent. 
The refined oil is packed in 40-gallon barrels made of oak^ 
lined^ to prevent leakage, with an elastic cement, resembling 
vulcanized india-rubber, the principal ingredients of which 
are glue and white lead. 
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Y According to H. Voei.,* petroieuin may be puriCed fi 
lolphur by ti'eatment witb acids and alkalis. The impui 
is moat easily deteeteil by beating the petroleum witli 
metallic sodium. If eulpbur is present, the bright metal 
Boon becomes covered with a yellow crust of sodium sul- 
phide, which may be dissolved off by water, and tested. 
The quantity of sulphur may be estimated by distilling the 
petroleum over red-hot lime, and subsequently weighing the 
sulphur, as barium sulphate. In this way Vohl found 
different kinds of petroleum to yield from o'joo to 3'ii4 
per cent, of sulphuric acid. 

Tlie following process for refining petroleum baa been 
patented by J. C. Mewburn ; — The crude oil is first divided 
into two poi-tions, possessing dist'inct characteristics, called 
"primary oil" and "secondary oil." The average yield 
of the primary oil is about 35 per cent. The division is 
effected by mixing any quantity of the cnide oil with 
commercial benzene, previously obtained from petroleum 
by distillation, using enough benzene to effect a complete 
separation. The mixture is placed in an open vessel, and 
the latter placed in a larger vessel. The benzene volatilizes 
and leaves the mixture, carrying with it th prima y 
oil," which drops into the larger outer vessel the b nz ne 
itself passing off as vapour. After the benz ne has all 
evaporated, it will be found that the crude p t leum 1 ■vs 
been divided, the inner vessel containing the se onda y 
oil" and the outer the " primary." If the latte to be 
employed as an illuminant, no further treatment is necessary, 
I but if it is to be used as a lubricant it is mixed with about 

I 1 per cent, of amyl alcohol, and the mixture treated with 

I ordinary (ethylic) alcohol, until it becomes milky or opal- 

k* " Dingl. Polyt. J." ccxvi. 47 ; Wattb' " Diet, of Chem." Buppt. iu^^ 
. ii. p. 1511. t Fat. 12493, 1SS4. j^M 
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escent. The supernatant oil is drawn off, and the purified 
"primary oil " removed. The oil thus treated has a density 
of about 28* B. Only about i per cent, of each alcohol is 
usually needed to effect the removal of the small proportion 
of lififht hydrocarbons contained in the " primary oil." This 
treafment imparts to the oU greater wLr,g qualities as 
a lubricant. The " secondary oil " has a density of about 

36" B. 

It is subjected to fractional distillation as follows : — The 
first distillate is naphtha, which is allowed to run until the 
temperature rises to about 120* F. The receiver is then 
changed, and the distillation continued until the temperature 
reaches 288** F. This second distillate is kerosene, or burn- 
ing oiL The receiver is changed again, and the temperature 
raised to about 326" F. This third distillate is a heavy 
burning oil, which the author of the process calls " petro- 
sperm oil." The residuum in the still is a heavy oil, which 
makes a good lubricant. 

100 parts of crude petroleum yield when thus treated :— 



" Primary oil " . 


(31^ B.) . 


• 35] 


3a] 


Kaphtha . . 


(65° B) . , 


• 3 


» 


Kerosene . • 


(50" B) . , 


. 40 


» 


"Petro-sperm'' . 


{Z^^^ B) . . 


. 6 


» 


Besiduum . . 


(27° B.) . . 


' 16 


>> 



No tar or waste products are obtained by this process. 

The purification of the kerosene is effected by adding to 
95 parts 5 parts of sulphuric acid. The resulting " sludge " 
is allowed to subside ; the oil is then drawn off and agitated 
with a small quantity of alcohol, which mixes or combines 
with the small portion of acid remaining in the oil^ and 
carries it to the bottom. The kerosene will now be clear, 
limpid, entirely free from fluorescence, and neutral to test. 
The '^ petro-sperm " may be purified in the same manner as 



the kerowne, and will stand a fire-test of 149" F. It 4 

tains no paraffin, and does not foi-m a crust on the t 

when burned. Like the kerosene, it is almost odourleK I 
By fij-st separating from the crude petroleum the " primary I 
oil," the inventor cliiims the removal of the principal diffi- 
culties incident to petioieiim distillation by former methods, 
making this portion a valuable illumtnaiit and lubricant. 
The " secondary oil," on the other hjind, becomes nearly s« 
valuable as the entire quantity of cmde petroleum, from 
■which it is obtained, would ordinarily be, owing to the im- 
provements in the products obtained therefrom, thrar 
quantity, the ease with which it can be fractionally di»- 
tiUed, and the absence of waste products.* 

Crude Peiraffln. — FoHCREDf purifies crude paraffin l^ 
melting, leaving mechanical impurities to settle down, tbea 
transferring to smaller vessels to cool. The cakes are nest 
warmed till they become koeadfible, and are then washed 
with a solution of 10 parts of soft soap in. 90 parts of water, 
and heated to about 38° C. Colouring matters and any oils 
that may be present are transferred by this treatment to the 
soap water, and the soUd paraffin comes out purified and 
bleached. 

Beoovery of Paraffin or Stearin from Petroleum 
or other Oil.J — Instead of separating the soHd constituents 
of oils from the liquid ones by filtration or hydraulic pres- 
sure, the patentee proposes to efiect the same object by 
spraying the oil upon a travelling blanket, wliich afterwards 
passes between pressing rollers; the oil is squeezed out, and 
the solid matters which are left on the blanket are removed 
from it by a. scraper, and carried away by a travelling belt. 
The process is said to be rapid and continuous, but requires 
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close attention to the temperature of the room and of 
the oil. 

Crude lEtesin Oil.* — ^The decolorization is effected hj 
heating in an iron boiler over a clear fire until it has be- 
come quite fluid. It is then drawn off into a wooden vat, 
frequently stirred, and 10 lb. of concentrated sulphuric acid 
is added for every 100 lb. of oil. After being allowed to rest 
twelve to eighteen hours, the oil is drawn off and washed 
several times with hot water. When it is completely freed 
from acid, it is dark-yellow, and almost inodorous. In 
order to obtain a brighfc-yellow product, the oil is now mixed 
with 50 per cent, of water, 10 per cent, of soda ash, and lo- 
per cent, of slaked lime, and finally submitted to distil- 
lation. 



* G. ScHWABZ, " Scifen Siedzeit." 23, 271 ; " J. Cliem. InJ." 1883, 
481. 



CHAPTER IX, 
TESTING OILS. 

L PURITY. 

(i) Fixed or Fatty Oils. 

Oils vary greatly in value, and hence there exists a con- 
stant inducement to adulterate the more expensive oneB 
Avith those of a similar character but of an inferior kind. 
Many methods have been proposed for detecting these 
frauds, the chief of which we now proceed to notice. At 
the outset, it must be borne in mind that genuine oils, like 
other natural productions, are subject to considerable varia- 
tions, according to the time of year when obtained, the 
country in which produced, age, &c., and that no sharp line 
of demarcation exists between them such as we are familiar 
with in inorganic analyses. It is also desirable to remember 
that it is not always safe to take the recorded results of one 
operator for comparison with those obtained by another, so 
much depending, in these cases, on individual methods of 
manipulation and individual accuracy of observation. It 
should be an axiom never to decide upon a " rough " exami- 
nation, but each test should alvv^ays be employed in precisely 
the same manner, with careful attention to exact quantities 
of the reagents and definite quantities of the samples under 
examination. It has also been often pointed out, and 
cannot, indeed, be too strongly insisted on, that a given 
sample should not be pronounced adulterated without com- 
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parison, side by side, with a sample of known purity, unless 
the amount or kind of adulteration is more than ordinarily 
^ross. The tests capable of general application may be 
classified as follows : — 

I. Physical Tests. — i**. Odour; 2°. Specific gravity; 
3°. Melting and solidifying points ; 4°. Drying properties ; 
5°. "Viscosity ; 6°. Spectroscopic examination ; 7®. Cohesion 
figures. 

II. Chemical Tests. — ^A. Qualitative. — i*. Colour tests; 
2'. Rise of temperature with sulphuric acid; 3°. Elaidin 
test ; 4°. Spontaneous combustion ; 5°. Solubility in acetic 
acid. 

B. Qiuintitative. — 1^ Amount of free acidity, and action 
on copper; 2°. Saponification; 3*. Determination of oleic, 
stearic, and palmitic acids ; 4°. Koettstobfeb's saponification 
equivalents; 5*. HtJBL*s iodine process ; 6°. Mills' bromine 
absorption process ; 7°. Reichert's process. 

Of the physical tests, the most useful are the specific 
gravity and the melting points of the solid fats and of the 
fixed fatty acids. Of the qibolitative chemical tests, the 
colour tests, the temperature reaction with sulphuric acid, 
and the elaidin test often give useful indications. Of the 
quantitative tests, the processes of saponification, determina- 
tion of the free acidity, and the iodine or bromine methods, 
especially the latter, are generally valuable. 

I. Physical Tests. 

1°. Odour. — The method of applying this test is to 
heat a few drops of the oil under examination in a small 
porcelain basin, platinum capsule, silver spoon, or watch- 
glass. When sufficiently cool, rub some on the palm of the 
hand, and again smell. Carefully compare the odour evolved 
with that arising from a known pure sample of the same 
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isd and quantity of the oil Bimilnply treated. The odour 
[ the two, when each is pure, is alike, and, aFter eome ei- 
siiggeata the plant, fish, or animal from which the 
il has been obtained. The presence ut' linseed, nut, rape, 
1, train, or whale oil is thus readily detected, and tliB 
mperfectiona of the sample, even if pure, may become pe^ 
^ptible. 

. SpQoiflo Gravity. — The fii-st to apply this test 
^pears to have been M. Pesot, who was of opinion that oils 
same plant, or animal, never deviated from one 
Bcific gravity by more than a few thoueandtha. Various 
J have been employed for ascertaining this by the 
Bcitio gravity bottle, and several f orm.s of oleometer.' 
M. Ladret has observed that the variations of the density 
WiA an oil from adulteration are rendered much moi'e apparent 
when it is examined in a heated state. To render this dis- 
covery practically available, ho plunges an " elaiometer,' 
graduated for the given temperature, into a small tin cylin- 
der nearly filled with the oil, and then places this in a vessel 
containing boiling water; as soon as the whole has acquired 



* Oleometer. — Sy%. Euiohetkr, £i.£0>(eter, Ou.-DAL*)tcE. — A 
ile!ie>te areometor at hyilrooieter, bo weighted and graduated as to adapt 
itself to the clansEtiea of tlie leading fixed oils. As tbe differenoea cf the 
BpeciBe gravities of iUl'sb Bubitancaa are inconaide ruble, to render il mora 
BUBceptiblo the bulb of the iiiatrumcat is propartJaaately Idrge, and ths 
tub« or Btem very narrow. Tbe scale of the oleometer in general use 
(Gnbliy'fi) ia divided into 50°, and it Soats ato° or zero in pure poppy (u1, 
at 3$' nr 3S'5' in pnre almond oil, and at 50° in pare olive oil. The stan- 
dard [eniperaturo of the lustrnmBnts msds In this coiintr; is now 60° P. ; 
those made on the Coutineiit, S4-5° P. The oil must thereroro be 
brought lo tbia normal temperatare, before testing it, by planging tbe 
glBBS cylinder contnining It into either bat or cold water, as the case may 
be ; or a correction of the observed deoiily must be made. T!ie last is 
dune bj deducting two from the tndicstlon of tbe instrument for each 
degree of the tbermomelcr above the normal temperature of the inatrn- 
menl, and adding two for every dcgreu below it. Thus : suppose the 
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a uniform temperature, he observes the point on the scale 
of the instrument at which it floats. This point is for — 

Colza oil 0° 

Fish oil 83 

Poppy oil 1 24 

Hemp-seed oil • • . .136 
Linseed oil ..... 210* 

The specific gravity of an oil, or of a melted fat, is ascer- 
tained with great ease and accuracy by the specific-gravity 
bottle. To the student the following hints as to the mani- 
pulation of the melted fat of butter, extracted from " The 
Analysis and Adulteration of Foods," by Dr. J. Bell, 
part ii. p. 55, will prove useful: — " The fat is first separated 
from the water, curd, and salt by heating the butter in a 
glass beaker on a water-bath at about 150° F. (65-5° C), and 
filtering to remove any particles of curd or salt it may con- 
temperature of the oil at tho time of the experiment is 60° F., and the 
oleometer indicates 61*; then — 

60 'o" Actual temperature 

54*5 Normal temperature 



5*5 Difference 

Indication of the oleometer 
The diflerence 5*5 x 2= . 



6ro' 

II'O 



Real density 50*0 

* Mr. EsTCOURT ^ obtains very satisfactory results at high temperatures 
by using a hydrostatic balance, made by G. AV^estpiial, of Celle, Hanover. 
The bulb, or plummet, suspended from the balance, is immersed in the 
test-tube {i\ inch by 5) containing the melted fat, or oil. The desired 
temperature is obtained by placing the test-tube in a paraffin-bath. The 
latter is heated by an outer water-bath, and, when it arrives at a constant 
temperature (2o6''-2o8** F.), the weights on the arm of the balance are 
exactly adjusted, and the specific gravity of the oil under examination 
may be read off. A sketch of this apparatus, by Mr. J. Cartek Bell, 
appears in the " Chemical News," 1878, 267. 



* " Chemical News/* 1876, 255. 



tain. The separation should be coDJucteti as quickly and at 
an low a, temperature as possible. The specific gravity of the 
perfectly clear and dry fiit is then taken at the temperature 
of 100° F, (37'7'' C). For this purpose an ordinary specific- 
gravity bottle " (of which, of course, the accuracy has been 
tested by the analyst himself) " of a pear shape is used, into 
which a sensitive thenaoineter can be inaerfced, the bulb of 
which extends nearly the whole depth of the bottle. The 
fut ia introduced at about 115° F., and gradually bi-ought 
down to 100° F., when the bottle should bo quickly filled 
from the residue of the fat, also cooled to 100° F. (37'7° C), 
care being taken to push the glass stopper home, otherwise 
an excessive gravity will be obtained. It has been recom- 
mended to adjust the temperature of the fat in the bottle by 
placing it in water kept at 100° F. ; but we have found this 
an unnecessary precaution, as, where Hie requisite care is 
taken, the first mode gives perfectly reliable results." 

If a. bottle adjusted to contain 1000 grs. of water at 60° F. 
(i5"5" 0.) is employed, to obtain the true specific gravity of 
the fat, the weight obtained must be divided by the weight 
of water which the bottle will contain at 100° F., and the 
result multiplied by looo. If a bottle were used which 
contains 50 gms. of distilled water at 100° F., and the 
weight of the fat at the same temperature was found to bo 
45-58 gms., then the specific gravity of the fat would be 
-jjj- >; iooo = 9ii'6, water being 1000. 

"When the density of the given sample has been taken, 
and the name of the oil used to adulterate it is kno\vn, the 
quantity of the latter present may be approximately deter- 
, mined from the specific gravities by the common method of 
alligation. 

Mr. L. Archbutt adopts the following plan for taking the 

density of oils and fatty acids at a steam heat : — If e takes a 

— jouall Sprengel tube, which ia hung by the horizonttd capil- 



tid capil-^ 
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Fig. 3. 



lary portions in the neck of a 20-oz. flask containing water 
in a state of rapid ebullition. A watch-glass or porcelain 
crucible cover is placed over the neck of the flask so as to 
prevent cooling. The open mouths 
of the Sprengel tube project on 
opposite sides of the neck of the 
flask, while the mouth of the flask 
is sufficiently closed by the watch- 
glass or porcelain cover. When 
it is observed that the expansion 
of the oil has ceased, the mouths 
of the tube are touched with a 
piece of filter-paper to remove 
adhering oil, and the tube may 
then be taken out, wiped, cooled, 
and weighed. Fig. 3 will make 
the arrangement clear. 

The following are some of the densities of fatty acids 
obtained by Archbutt in this way : * — 

Source of fatty acids. Density at 100"* C. 
Pore olive oil 'S444 




Earth-nut oil 
Pure rape oil . 
Colza oil 
Cotton-seed oil 
Niger-seed oil 
Linseed oil . 
Train oil 
Palm oil 



•8429 

•8475 

•8439 
'8464 

•8494 

•8562 

•8599 

•8597 
•8389 



3*. Melting Point. — ^Various methods have been sug 
gested for determining the melting points of solid fats anc^ 
fatty acids. 

a. Dr. Bell's method. — The melted fat is suddenly 



• " J. Soc. Chem. Ind." ii. 55. 



212 



OILS, AND VARNISHES. 



oooled by floltting the platinum capsule containing it in ice 
water. A small portion of the fat, which has a somewhat 
vitreous appearance, is then taken up on the loop of a pla- 
tinum wire, and introduced, close to the bulb of a thermo- 
meter, into a beaker of water at 60* F. set in a porcelain dish 
also containing water. The heat of the water is then slowly 
raised, and the temperature read off immediately the fat 
assumes the liquid condition. 

h. Dr. Bedwood's method. — ^A 2q-oz. flask fi*om which 

the neck has been removed is filled 
with water, and a small beaker is 
fitted into the mouth. The beaker 
is then half filled with clean mer- 
cury, and a small fragment of the 
solid fat or fatty acid is placed on 
the surface of the metal. The 
thermometer bulb must be wholly 
immersed in the mercury. The 
anelting point is readily observed, 
and several samples may be tested 
simultaneously. Fig. 4 is an 
illustration of this arrange- 
ment, 
c. Capillary tube method. — ^The apparatus employed L* 
that last described with the addition of a capillary tube in 
close proximity to the bulb of the thermometer. The small 
beaker is in this case filled with water instead of mercury. 
Mr. Allen says very good results are obtainable by this 
method, provided the following points are rigidly attended 
to: — 

(i) To allow the melted fat to solidify aloioly, avoiding all 
artificial means of cooling. 

(2) To allow at least an hour to elap^ after solidification 
before taking the fusing point. 




Melting 


Point. 


Falir. 


Cent. 


75 to 76^* 


238 to 24*4" 


823 


279 


65 


18-3 


65 


183 


955 


352 


76- 5 to 80 


247 to 26*6 


52-5 


IO'2 


87 


30*5 
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(3) To heat the water very slowly. 

It may be useful here to note the following melting 
points of fatty acids obtained by this method by Mr. 
Abchblttt:* — 

Sonrce of fatty acid. 

Olive oil 
Earth-nut oil 
itape oil 
Colza oil . 
Cotton-seed oil 
Niger-seed oil 
Linseed oil 
Train oil . 

d. An apparatus for the determination of melting 
points, by C. F. Cross and E. J. Bevan, was described in 
a paper read before the Chemical Society, January 19, 
i882.t It consists of a small platform of thin ferrotype 
iron, or silver, having an opening for the reception of a 
thermometer bulb, and a small indentation or depression 
about 1*5 mm. deep and 2 mm. in diameter. A very small 
quantity of the substance is melted in the little depression, 
and, while still liquid, a thin platinum wire, bent like 
an L and fused at its upper extremity into a little glass 
float, is immersed in the liquid and held there till the 
Bubstance solidifies; a thermometer is then inserted into 
the opening, and the whole apparatus plunged under 
mercury ; the mercury is gently heated, and the thermo- 
meter carefully watched. (Water might be used instead of 
mercury.) As soon as the substance melts, the float rises, 
and the temperature is noted. Stirring is unnecessary; 
the whole of the substance is surrounded by mercury, and 
the attention can be concentrated on the thermometer. 



* ** Journ. Soc. Chem. Ind." ii. 55. 
t *' Year Book of Pharmacy," 1882, 102. 
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e. Bebsemann'b method.* — ^A drop of the preriorml; 
fused fat or mixture of dried fatty acids is placed in the 
vide portion of a drawn-out tube, as shown at a ia Fig. 5, 
and is then allowed to completely solidify. 
The tube is placed perpendicularly, or nearly 
' so, in a beajcer of cold water containing a 
thermometer, and heated as gradually m 
possible over a very small flame until some of 
the fat begins to flow down the side of the 
tube. The temperature observed at this mo- 
ment is called by the author the " initial point 
of fusion." The application of heat is con- 
If tinned until the fat drop has taken the ap- 
pearance and position shown at & ; and when 
the last trace of turbidity he s disappeared, the 
temperature is again read off. This is the 
" concluding point of fusion." The author 
finds that this method gives very satisfactory 
and concordant results; the two points are 
very closely marked, and are about 3°— 4° C. 
from one another. With pure fats the con- 
cluding point is less clearly marked than with fatty acids ; 
in the examination of the foi-mer, therefore, the initial point 
only need be noticed. The table on p. 315 contains some 
of the results obtained, 

4°. Drying Properties of Oils.— The drying quality of 
oils may be ascertained by placing a drop or two in a flat 
porcelain capsule, or spreading a drop or two upon a piece 
of glass, and setting aside overnight at common temperature, 
or, more quickly, at a gentle heat (about 100° F.). Or one 
if the methods given on pp. 29a and 302 may be adopted. 



TESTING OILS. 



215 



A sdmilar quantity of a standard sample should be treated 
in the same way for comparison. 

Talle of Melting Points (Bensemann). 



Genuine butter-fat... 

Sesame oil 

Cotton-seed oil 

Olive oil 

Befined rape oil ... 

Earth-nut oil 

Cacao fat from — 

Maracaibo beans ... 

Caraccas „ ... 

Trinidad „ ... 

Porto Plata „ ... 

Machala Guayaquil 
beans 



Initial Point 

of Fusion of 

the Fat. 



Percentage 
of Insoluble 
Fatty Acids 



34-35° C. 
Fluid 


87-77 
95*86 




95*75 
95*43 
95*14 
95*86 


25-26** 
27-28 
26-27 
28-29 


94*59 
95*31 
9565 
9546 


28-29 


95*24 



Initial Point 

of Fusion of 

Insoluble 

Fatty Acids. 



Concluding 

Point of I 
Fusion .of In- 
soluble Fatty ; 
Acids. 



42-43° C. 
25-26 

39-40 
23-24 
18-19 
31-32 

48-49 
48-49 
49-50 
49-50 

49-50 



45-46* 

29-30 

42-43 

26-27 

21-22 

34-35 

51-52 
51-52 
51-52 

52-53 
52-53 



C. 



5°. Viscosity. — For the method of ascertaining the quality 
of an oil in this respect, see pp. 292 and 302. 

6°. Speotrosoopio Examination. — The fatty oils may 
be, according to Doumer, divided into four classes with 
reference to their spectroscopic behaviour : — 

1 . Oils which show the absorption spectrum of chlorophyll, 
such as olive, hemp, and nut oils. 

2. Oils which show no absorption spectrum (i.e., which 
allow all the rays to pass unabsorbed), such as castor oil and 
oil of sweet and bitter almonds. 

3. Oils which absorb all chemical rays of the spectrum. To 
this class belong rape, linseed, mustard, and other oils. Their 
spectrum is very characteristic : it only shows the warmer 
portion of the spectrum — red, orange, yellow, and one-half 
of the green. The balance of the spectrum is absorbed. 

4* Oils whose absorption spectrum only comprises bands 
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of the chemical portion of the spectrum, instead of being 
complete — such as sesame, poppy-seed, cotton-seed, and pea- 
nut oils.* 

7^ Cohesion Figures. — Miss Kate CbaneI states 
that the cohesion figures of oils may be usefully employed 
as tests of the identity and purity of the oils. She says 
'' a number of experiments on this subject have led her to 
the conclusion that a little patient practice will teach the 
eye of the observer in a short time to detect the charac- 
teristic differences of the figures. To make these perfect, 
it is necessary to observe the time in forming, for o^ 
different periods some varieties form figures very like ; but 
with this precaution each is entirely characteristic. 

" It is essential that the dish used, &c., be perfectly dean, 
eo that when filled with water no dust or lint floats upon 
the surface, as this materially interferes with the perfect 
formation of the figure. 

" A single drop is let fall from a burette or glass rod held 
steadily above the water, upon the centre of the surface. 
The experiments made with fixed oils are as follow : — 
Fojypy-seed oil spreads instantly to a large figure, retaining 
an entire outline, and for a few seconds the surface is un- 
broken, except the bare intimation of a beaded edge. 

** In a few moments little holes appear round the edge, 
and soon the whole surface is broken in like manner ; these 
increase in size very slowly. In fifteen minutes the edge 
begins to open, forming indentations, which gradually work 
their way across the figure. As they increase in length 
these begin to curve, and in three-quarters of an hour have 
doubled themselves two or three times. 

" Cod-liver oil spreads in a large film ; a little way from 



* "Analyst," 1885, 148. 
•f* " American Journal of Pharmacy,*' iv. 406. 
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the edge a row of small holes appears, and in a minute or two 
the surface is covered with them ; these gradually enlarge, 
assuming irregular shapes, soon separated by branching lines. 

** Cod-liver oil with lard oil spreads very like the former, 
but in a few moments the edge opens, and the film separates 
partly across ; in a moment one of the projecting points 
begins to curve itself towards the centre, bending more and 
more until it forms a coil; meanwhile a few holes have 
appeared^ which spread irregularly, throwing out projecting 
points. 

^* Castor oil spreads instantly, the edge remaining entire ; 
openings appear quickly in thirty seconds, and increase 
gradually, but unevenly, those nearer the edge being larger, 
and lengthening out irregularly as they spread. The figure 
lasts some time. 

'* Cantor with a little lard oil makes a smaller figure, and 
not nearly so much broken ; in five minutes the holes open 
into each other, and the figure breaks up from the edge. 

" A mixture of castor and poppy-seed oils spreads to form 
a lacework border, but smooths out to an entire edge soon, 
and within a few seconds openings appear. The figure, in 
size and general appearance, is more like castor oil alone, 
but the holes spread less uniformly in a given time, a few 
being larger, but the greater portion much smaller. In 
fifteen minutes there is a general tendency to break up. 

" Castor with a little croton oil throws out a spray, which 
in a few moments unites into a thin film. The spray, as it 
spreads, draws out the inner portion into radiate points, which 
open into a beautiful network, the centre cohering closely. 

" Croton oil throws out, in spreading, a fine spray in advance 
of the more closely cohering portion, which follows quickly. 
The outer edge breaks up unevenly into little indentations, 
the border of the inside portion being quite broken, but 
gradually becomes nearly entire. The surface, too, has 
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openings, which increase quite rapidly in size, the oater 
ones being much the larger. In the final breaking up, 
before the holes open one into another^ the outlines are 
beautifully fringed." 

For a table of some of the physical properties of the 
chief commercial fixed oils, see p. 219. 

II. Ghemioal Tests. 

A. QtiaUtative. 

1 ". CQlour TestB.^-'Sfdphuric acid test, — (a) HeidenreicB 
was the first person who gave a useful and general applica- 
tion to the reactions which occur when oil of vitriol is mixed 
with the fatty oils. As soon as these substances are placed 
together, very intense chemical action commencas, the tem- 
perature of the mixture rises, and the mass becomes coloured. 
These changes are sufficiently varied in the case of the 
difierent oils to furnish us with the means of identifying 
many of them, and of determining their purity. The 
method of M. Heidenreich is to lay a plate of white glass 
over a sheet of white paper ; on the glass he places 10 or 15 
drops of oil ; and then adds to it a small drop of concentrated 
sulphuric acid. The appearances which follow differ with 
the character of the fatty oil examined, and whether the 
acid is allowed to act on the oil undisturbed or the two are 
stirred together with a glass rod. In many cases, as with 
tallow oil, a peculiar odour as well as a change of colour 
is developed, and a further means of detection supplied, 
M. Heidenreich has minutely described these reactionSj 
which, for the most part, closely resemble those given in 
the table, pp. 229—30. It is necessary, however, in order to 
insure accuracy, to compare the efiect of the reagent on the 
sample with those which it produces on pure oil of the same 
kind and character under precisely similar circumstances. 
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(5) M. Fenot, who has followed up the researches' of 
M. Heidenbeich with considerable success, recommends the 
employment of 20 drops of oil, instead of only 10 or 15 ; and 
the use of a small capsule of white porcelain, instead of a 
plate of glass. He also employs a saturated solution of 
bichromate of potash in sulphuric acid, which he uses in the 
same proportion as before ; but in this case the oil and the 
reagent are always stirred together. 

The observations of M. Penot have been repeated in 
many cases by Mr. Cooley, and the results, with additions,' 
and re-arranged, are given in the table, pp. 229—30. 

" By perusing this table," writes M. Penot, ** it will he 
observed that the same oil does not^ under all circumstances, 
yield precisely similar results with the same reagent. This 
depends on the place of growth, the age, and the manner of 
pressing. If, however, any oil be examined comparatively 
with a perfectly pure one, the proof of adulteration may be 
rendered, if not certain, at least probable, by noting the 
difference. Thus I obtained, by adding i part of either 
whale-train or linseed oil, or oleic acid, or 10 parts of rape- 
seed oil, the following results : — 



Name of Oil. 


Bcagents. 


Sulphuric Acid. 


Solution of Bichromate 
of Potash. 


Not $tirred. 


Stirred, 


Stirred, 


Bape oil with 
w lale-traiu 
oil 

Bape oil with 
liusecd oil 

Bape oil with 
olcinoroleio 
acid 


More red (rround than 
with rape oil 

No perceptible differ- 
ence from the rape 
oil 

No perceptible diflfer- 
ence from the rape 
oil 


Brownish-olive 
coloured 

Olive coloured 
Greenish brown 


Small reddish lumps on 
a {j^rcy ground 
1 

[ Small and more numer> 

[ ous red 1 umps on a very 

*lark -preen ground 

Small brownish lumpn 

on an olive-coloured 

ground. 



*^ The adulteration being ascertained as far as is possible, 
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the oil is. then tested by endeavouring to discover the adul- 
terating oil, either by reagents or by its odour when gently 
heated, as before described. This having been found out, 
small quantities of the suspected oil are added to a perfectly 
pure oil of the kind under examination. Every mixture is 
then tested by the reagents, until precisely similar results 
we obtained as those yielded by the oil under examination. 
Thus, the proportions of the two mixed oils will be dis- 
covered by approximation." 

Colour Reactions op Chateau.* 

Method. — Into a small porcelain capsule, or on a porcelain 
slab, place lo drops of the sample, and add from a dropping 
tube 5 drops of the reagent, and stir with a glass rod. 

I. Barium Polysulphide. — This reagent is prepared 
by dissolving barium oxide in boiling distilled water, 
cooling, pouring off solution, boiling the decanted portion 
^th excess of sulphur, and filtering. 

l'. Termanent gold colour. 

Vegetable Oils. 



Almond 




Gold of 


pleasure 


Poppy 


Colza 




Linseed 




Eape 


Cotton 




Nut 






Gingelly 




Olive 








Animal Oik. 




Neat*s-foot (rarely) 


1 


Sperm 


2°. Transient gold colour 


• 




Vegetable Oils. 




Animal Oils. 


Beecli-nut 






Cod-livcr 


Castor 






Fish 


Cocoa-nut 






Horse-bono 


Ground-nut 






Neat's-foot 


Olive (inferior) 






Whale 


Poppy (Indian) 




Seal 



Extracted from Spon*s " Encyclopaedia.'* 



222 



OILS AND VARNISHES. 



3°. OreenUh to greeuuh yellow, 

VegetMe OiL 
Hemp-Beed 

4^ Evolution of sulphuretted hydrogen. 

Animal OUg. 

Lard (yellowish at first — then I Tallow (yellowish — ^not aftei 
bleached) I wards bleached) 

II. Zine Chloride. — Made by saturating hydrochlori 
acid with pure zinc oxide, and evaporating till the liqui 
has the consistence of golden syrup* 



Whitet or scarcely affected. 

Vegetable OiU. 

Almoud 

Cocoa-nut 

Gingolly (hot-pressed) 

Nut 

Poppy 



Ammal Oils. 
Cod-liver (cold) 
Horse-bone 
Lard 

Neat's-foot 
Sperm 
^Vhale 



2®. I*ale oiolet tinge. 



3°. Yellow, 

Castor 
Grounil-nut 



4**. Hose, 



5°. Brown, 

Vegetable OiL 
Cotton 

6% Bluish-green, 



Animal OiL 
Cod-liver (cold) 

Vegetable Oils. 



Animal OiL 
Fish. 

Vegetable OIL 
Beech. 



Linseed 
Rape 



Animal Oils, 
Seal 
Whale 



Vegetable OH. 
Linseed (foreign) 
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7*. 


Cheeiu 






m 




Vegetable Oils. 




Colza 1 


Gold of pleasure | OIiYe 


• 




Animal OiU 
Cod-liver 


r. 


Milhy^ with green 


tinge. 






Vegetable OH 
Almond 


III. 


Stilphimc Acid. — Sp. gr. 1*843, ^^^ which has 


)een shaken up with 


a Uttle mercury occasionally during 


iome hours. 




I'. 


Brown shades. 


• 




Vegetable OUs. 


Animal Oils, 




Beech 




Fish 




Cocoa-nut 




Horse-bone 




Cotton 




Jjard 




Ground-nut 




Neat*s-foot (grey spots) 




Linseed (foreign) 




Seal 




Nut 




Sperm 
Whale 


2% 


Violet shades. 


Animal Oils, 




Cod and other liver oilib 


3'. 


Yellow shcules. 


Vegetable OUs. 




Almond 




Olive 




Castor 




Poppy 


4'. 


Greenish shades. 


Vegetable Oils. 




Colza 


I 


Linseed (English) 




Gold of pleasure 


Rape 




Hemp-seed 


1 




IV. 


Stannic Chloride. — ^The fuming percliloride of tin 


oi coTTiTnerce. 






A. 


Immediate Result. 


I . 


Colourless. 


Vegetable OiU 






Sweet 


almond 
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2\ TeUowghades. 


c 


Vegetable OUs. 


Animal OUsm 


Poppy (French) 


Neat*R-foot 


Castor 


Lard 


Olive 




Gingelly 




Cotton-seed 


■ 


3®. Brown^ or yeUowiah-hrowJij 


sliodes. 


Vegetable Oils. 


AnimcH OUa, 


Linseed (all qualities) 


Keat's-foot 


White poppy (India) 


I^rd 


Nut 


Horse-bone 


Olive (infernal). 


Whale 


Pea^nut 


Sperm 


Gold of pleasure 


Seal 


Beech 


Fish 


Cocoa-nut 





4°. Green^ or bhiiah-greeriy shades. 

Vegetable Oils. 
Linseed (English and others) I Kape 

Hemp-seed I Colza 

5**. Violei'^jltte shades. 

Animcd Oils, 

Cod-liver | Ray 

B. Fined Resvlt, — Colour of the thickened or solidified ms 
I*. Yellow shades. 



Poppy (French) 

„ (India) 
C;i8tor 
Olive (refined) 

Animal Oil. 
6heep-foot. 

2". Orange-yellou) shades. 

Vegetable Oil. 
Colza 

Animal Oils. 
Keat's-foot [ Hoi-se-bone 



Vegetable Oils. 

Gingelly 
Almond (sweet) 
Gold of pleasure 



Sperm 
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3*. Broum, or reddiah-hrown, shades. 


Linseed 


VegetabU Oils. 

Beech 


Pea-nut 


Cotton-seed 




Animal OS, 




Whale 


4^ Greenish shades. 
Hemp-seed | 


Vegetable Oils, 

Olive (inierior) | 



Rape-seed 

V. Phosphoric Acid. — Syrupy phosphoric acid — i.e.y 
ordinary phosphoric acid evaporated to a sp. gr. of 17 2. 

A. Stir and observe. — Cold, 



I^ Little change, if any. 

Vegetable Oils, 
Poppy 
Nut 
Castor 
Almond 



Rape(?) 

Gold of pleasure (?) 

Cocoa-nut 



Animal Oils, 
Neat's-foot | Lard 

2®. Yellow shades. 

Vegetable Oils, 

Linseed (foreign) | Ground-nut 

Animal Oil. 
Sperm 
3*. Orange-yeUow shades. 

Vegetable OH, 
Gingellj. 

Animal Oils, 
Horse- bone | Wliale 

4*. Brownishj or reddish-yellow ^ shades. 

Animal Oils, 
Seal I Fish 

5°. Greenish to bluish shades. 

Vegetable Oils, 
Linseed (£nglish) I Olive 

Hemp-seed | Colza 



Cotton 



I 



Cod-liver 



Rape 

Guld of pleasure 

Q 



3a6. 
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£. Heat, and observe : — 

I*. CoUmrleas, 

VegetaUe OOs. 

Poppj I Goooa not (sometinies faint 

Olive (sometimes) | yellow) 

Animal Oil. 
Lard (sometimes yery faint yellow) 

2*. TeUowish shades. 





Vegetable 00. 






A 


nimal OiL 




Groimd-nat 


1 


Horse-bone 


3^ 


Brownish-yeUow shades. 








Vegetable OUt. 






Linseed 


OUve 




Cotton 




Poppy 

Hemp-seed 

Nut 


Almond 

Bape 

Colza 




Gingelly 
Goldofpleasnio 




Castor 


Beech 










Animal Oils. 






Neat's. 


foot 1 Sp 


enn 


4^ 


Deep'hrown shade 


8. 

Animal Oils. 




Seal 1 Fish 


1 Whale 1 Cod-llvcr 


5^ 


Froth— greenish Si 


hades. 






Vegetable Oils. 


Animal Oils. 




Gingelly 
Hemp-seed 






Whale 
Cod-liver 


6°. 


Froth — grey. 


Vegetable Oils, 






Olivo 




Gold of pleasuro 




Ground-nut 




Cotton 






Animal Oil, 




;•. 


Froth — hlachish. 
Linseed 


Sperm. 

Vegetable Oils. 
1 


Colza 




Castor 






Beech 




Kape 


Animi 


iZ Oils. 






Noat's-foot 


1 


Seal 


1 


Fish 
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"VI. Mercurio Nitrate. — Dissolve mercury to satura- 
tion in cold nitric acid, and then boil for ten minutes with 
as much more nitric acid. First observe the effect given by 
the salt alone, and then add 2 or 3 drops of sulphuric acid, 
and observe the colour of the liquid which covers the pre- 
cipitate. 

A. Colours given by the salt alone. 

l". No. coloration. 

Vegetable Oils, 

Nut I Beech 

Animal Oil. 
Sperm 

2*. Wliite, or greyish-ioJiite^ emulsion. 

Vegetable Oils, 



Poppy (French) 
White poppj 
Castor 

Animal Oils, 
Neat* 8-foot (Paris) | Lard 



Sweet almond 
Gingelly 



3**. Yellowish shades. 



Linseed 
Olive (refuse) 

Whale 



I 



Vegetable Oils, 
Rape 
Pea-nut 

Animal Oils, 
I'ish I 



Cod 



Gold of pleasure 
Cotton 



I i^^y 



Orange-yellow, 

Vegetable Oil, 

Gingelly. | 

Beddish-yellow shades. 

Animal Oils, 
Neat's-foot | Seal 

Flesh-colour^, 

Vegetable Oil, 
Cocoa-nut 



Animal Oil, 
Horse-bone 
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7*. Oreenish shadei. 





Vegetable OiU. 




Linseed (EngliBh) 


OHve 


Rape 


Hemp-seed 


Colza 


Gold of pleasure 



B. Colour of the liquid above precipitate^ by sulphuric acid 

added after mercury nitrate. 

I*. Orey shades. 

Vegetable OUs, 

I Colza 



Hemp-seed 
2". YeUow shades. 

Linseed 



I Bape 



Vegetable OUs, 
I Castor 



GiDgelly (greea 
veins) 



3**. Beddish-yellow shades. 

Vegetable Oils. 
Linseed (Bayonne) | White poppy | 

Animcd Oils. 



Olive (ordinary^ 



Neat's-foot 
4*. Br own sJicules. 

Linseed 

Poppy (French) 

Nut 

Castor 

Hemp-seed 

Neat's-foot 
Lard 

Horse-bone 
Tallow 



Horse-bone 



Vegetable Oils, 

Cocoa-nut 

Olive 

Sweet almond 

Colza 

Pea-nut 

Animal Oils, 

Whale 
Sperm 
Seal 
Fish 



Gold of pleasure 

Beech 

Cotton 



Cod-liver 
Ray-liver 



5*. Sudden effervescence. Disengagement of vapours of nilrogea 

compounds. 

Vegetable Oils, 

Linseed | Nut | Castor 

Animal Oils, 
Tallow I Seal 
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Table giving tJie reactions of various oils with sulphuric 
ACID and with a saturated solution of bichromate of 
POTASH in sulphuric acid. Ke-arraDged from M. 
Penot's table, with additions, by Mr. Cooley. 

*«* 77ie result indicated is obtained in each case by the actum of one 
drop of the keagent on tweotj drops of oil. 



Name of Oil. 



Almond oil 
Castor oil ., 



Cod-liver oil {fine 
$amph of 
pale oU) 



Reagents. 



Hemp-seed oU 



Linseed oil (from 
the Upper 
Bhine) 

Ditto ifromParie) 

mtto (Englieh) 



Liver-train oil .. 
Madia-sativa oil 



Black-mnttaid oO . 



Sulphuric Acid. 



Ik at Stirred. 



Greenfinch yellow, 
with orange spots 

Yellow, with slight 
spots 

Deep purple in the 
centre, rapidly 
turning brown, 
whilst violet or 
pnrple clouds or 
streaks spread out 
towards the cir- 
cumference, the 
colour of which 
remains unaltered 
r >r some miAutes 
utter the central 
portion has turned 
nearly black 

Small brown lumps 
or elots on a yel- 
low ground 

Dark reddish brown 



Reddish brown, less 

dark coloured 
Chestnut brown 



Dark red 

Slightly reddish 
brown underneath 
a thin greyish 
film 

Bluish green 



Stirred, 



Dirty green 

Little reaction 

Deep purple, pass- 
ing into purple 
brown, reddish 
brown, and gra- 
dually deepen- 
ing to an in- 
tense brown, 
approaching 
black 



Greenish brown 



Brown small 
lumps on a 
grey ground 

Brown clots on a 
green ground 

Brown clots on a 
greenish - grey 
ground 

Dark red 

Olive green 



Olive green 



Saturated Solution 
of liiehromatc of 
Potash in Sulphu- 
ric Acid. 



Stirred. 



Yellowish, small 

lumps 
Slightly green 

Reddish-brown clots 
changing to a clear 
bright green 



Small yellow lumps 
or clots on a green 
ground 

Brown small lumps 
on an almost 
colourless ground 

Brown small lumps 
on a green ground 

Brown lumps on 
a greenish-grey 
gn'ound 

Dork red 

Light brown small 
lumps on an olive- 
coloured ground 

Olive brown 
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Penot's and Cooley's Table — ccm^inued. 



Name of on. 


Beagents. 


Salphoric Acid. 


Saturated Solution 

of fiSchromate of 

Potash in Sulpha- 

rio Add. 


Not Stirred. 


Stirred. 


8H^ 


Ncafs-foot oU 

, Nut oil {recent) ... 

Ditto {one year old) 

mtto{$HU older)... 

Olein, oleic acid, 
lard, or tallow oil 

Olive oU 

Ditto {another 
eample) 
Ditto {from fer- 
mented olicex) 
Poppy oil {recent 
eold drawn) 
Ditto {recent, ex- 
pressed with 
slight heat) 
Ditto {one year old, 
expressed 
with heat) 
Bapc or colza oil 
{trade) 

Ditto {recent) 

Ditto {one year old) 

Ditto {one year old, 
rough hot- 
pressed) 

Whale train oil ... 


Yellow, slight spots 

Yellowish brown 

Yellow 

Orange yellow 

Beddish spots, with 

reddish circles 
Yellow 
Orange yellow 

Orange yellow 

Yellow spots 

Greenish - yellow 
spots 

Greenish spots 

Yellowish - brown 
streaks sur- 
ronuded by a 
bluish-green ring 

Green 

Green 
Green 

Small reddish lumps 
on a brownish 
gronnd 


Dirty brown 

Clotted, dark 

brown 
Dirty brown, less 

dark coloured 
Dirty brown 

Beddish brown 

Dirty brown 
Brownish grey 

Brownish grey 

Olive brown 

Olive brown, 
turning more 
on the green 

OHve green 

Brownish, turn- 
ing on the 
olive green 

Bluish green 

Bluish green 

Olive green 

Resembles wine 
lees 

1 


Brown spots on a 
brownish ground 

Small brown lumps 
or clots 

Snudl brown lumps 

Small brownish 

lumps 
Bright chestuat 

colour 
Olive brown 
Brown 

Brown 

Small yellow lumps 

on a white ground 
Small yellow lumps 

OU a greenish-grey 

ground 
Small yellow lumps 

onagreengrouud 

Yellow small lumps 
onagreengrouud 

Yellow small lumps 
onagreengrouud 

Yellow lumps on a 
brighter green 
ground 

Small yellow lumps, 
more numerous 
on an olive-green 
ground 

Small, bright, 
chestnut-coloured 
lumps on a brown 
ground 
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GlOssneb's Table fob the Detection op Fat Oils.* 

I. 5 vols, oil + I vol. caustic potash (sp, gr, i'34) are well 
shaken together. 

The resulting mass is— 

At Ordinary Temvperatwres. 
I*. Snow-white. 3". Greenish. 



Almond 

Good rape (bleached) 

Olive 

2**. YeUounsh, 
Poppy 
Olive 
Bape 
Sesam6 

After BoUing, 



Linseed 
Hemp 

Oils containing copper, and 
artificially coloured oils 

4**. Boae, 

Kape (refined) 



7' Bed. 
Train 



5". Brown and solid. 
Hemp 

6°. Ydloicish'-'br own fluid. 
Linseed 

II, Equal vols, of oil and fuming nitric acid are carefully 

poured into a test-glass. At the point of contact a ring is 

formed, and this is— 

At Ordinary Temperatures. 



I®. Small and bright green. The 
oil itself is flock j and non -trans- 
parent. 
Almond 

2°. Dark green, rose-coloured 
above. 
Poppy 

After Boiling, 



3°. Broad and brigJii-UtUsh 
green. 
OKve 

4*. Brown-red. 
Cod-liver 



5". Green — red above. 
Linseed 

6". BrownisJi-redj greenish below. 
Kape 



7". The whole coloured red, after a 
time. 
Linseed 



* *'Chem. Centr." 1873, 57; Watts' "Diet, of Chemistry," vol. viii. 
part ii. 1428. 
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III. To the oil is added pure concentrated sulphuric acid 
in a test-glass. The point of contact -between the two is 
coloured. 

A. 10 drops of oil + 2 drops of the acid. 



i". Fine green, brown strenks. 

Kape 
2®. Yellow; on shaking, brownish- 
olive green. 

Poppy 



3". Bedj soon passing into serpen- 
tine black streaks. 
Train 



B. Equal vols, of oil and acid* 
(a) Without carbon bisulphidem 



I®. Fine fuU dark-green after 
shaking. 
Rape 


2". Oreen, 
Linseed 
Hemp 

3^ Bed, 
Train 


(b) With carbon bi^phide, 20 vols. 


4°. Violet, quickly tmning brown. 
Train 


IV. By the elaidin test the oil becomes — 


I**. Solid, curdy, white, 
Olive 
Almond 
Eape (bleached) 

2°. ISolidy curdy, yellow. 
Rape 

3°. JSolid and red. 
Sesame 


5", Streaks and drops of oil in 
the etaldin, 
A mixture containing drying 
oils 
6'. Unchanged, 
Linseed 
Poppy 
Nut 


4". Wax-like white. 
Castor 





Note. — Ethereal oils, added to improve the smell of olive oil, swim on 
top of the elaidin. 
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V. By boiling with lead oxide and water, a plaster is 
formed. The consistency of this is — 



i\ Solid. 






3*. Greasy, but dicing after a 


Olive 






time. 


2*. Greasy. 






Diying oils 


Bape 








Almond 








Sesam^ 








VI. Solubility 


of 


I part of oil in alcohol. 


1:1 


• 


Castor 


I : 40 . . Linseed 


I : 25 


• 


Poppy 


I : 6o . . Almond 


I 130 


• 


Hemp 





Colour after passing Chlorine Gas, — ^The presence of fish 
oil in vegetable oils may be detected by passing a stream of 
chlorine through them. The pure vegetable oils are not 
materially altered, but a mixture of the two turns dark- 
brown or black. 

2°. Increase of Temperature with Sulphuric Acid. 
— M. Maumen6 proposed the increase of temperature 
arising from the admixture of monohydrated sulphuric acid, 
(sp. gr. 1*845) with the fatty oils as a test of their purity. 
According to MM. Faisst and Knauss, who have re- 
examined the subject, the following are the results when 
15 gnis. of oil are mixed with 5 gms. of the acid : — 

Bise of Temperature. 

Almond oil 725° F. 

Olive oil 68-0 

Poppy oil 127*0 

Bape or colza oil . . . . 100*0 
Linseed oil (with Nordhausen or 

fuming acid only) . . . 133*0 

This method is less liable to error when larger quantities 
of the substances are thrown together. 
The following are the results obtained by MaumenA^ 
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50 gms. of the oil being taken, its temperature noted, and 
then 10 c.c. of the acid added gradually, stirring with the 
thermometer until the temperature ceased to rise : — 





Rise of 




Biseof 


Temperature. 




Temperature. 


Olive oil . • 


. 108^ F. 


Gingelly oil 


. 154 F. 


Castor oil . 


. 116 


Poppy oil . 


. 187-5 


Neat's-foot o*l . 


. 1227 


Hemp oil . 


. 208 


Bitter almond uil 


. 125 


Nut oil 


. 214 


Sweet almond oil , 


, 126 5 


Train (raj -liver) oil 


• 2155 


Eape oil . 


. 134 


,, (cod) oil . 


. 215s 


Beech -nut oil . , 


. 149 


Linseed oil . 


. 217 


Ground-nut oil . 


. 152 







In the application of this test, constancy of results is only 
to be looked f ot when the process is in each case performed 
strictly in the same way. 

3°. Elaidin Test. — This is very useful in discriminating 
between " drying " and " non-drying " oils. The following 
are methods of applying the test : — 

(a) (Ph. E.) Mix the oil with yjth part of its volume 
of a solution of 4 oz. of mercury in 8 oz. 6 dr. of nitric 
acid (sp. gr. i'5), 

(6) M. PoNTET recommends the mercurial solution to be 
made by dissolving 6 parts of mercury in 7 J parts of nitric 
acid (sp. gr. 1*3 5) without heat. Of this solution he adds 
T part to every 48 parts of the oil, and well shakes the mix- 
ture every thirty minutes till it begins to solidify. A 
temperature of about 90° F. (32*2° C.) is the best to cause 
the oil and coagulum to separate perfectly from each other. 

(c) Another method of procedure is to add to the oil in 
a tube a small globule of mercury or some copper turnings 
and then pour in nitric acid. 

(c?) Massie* used 5 gms. of nitric acid, sp. gr. i'4, and 
I gm. of mercury to 10 gms. of oil. 



(( 



* ** Joum. de Pharm. et doChim." [4]xii. 13, 1869 ; Draoexdorff's 
Plant Analysis " (translation by Greenish). 
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When the coagulum obtained from pure olive oil is pressed 
and treated with alcohol, it furnishes a white crystalline 
fatty substance termed eldidin. This body resembles a 
neutral fat in properties, melts at 90" F. (32*2" C), dissolves 
with difficulty in boiling alcohol, easily in ether, and is re- 
solved by saponification into glycerine and elaidic add. Elai- 
dic acid appears to have the same composition as oleic acid. 

By Massie*s method the following oils solidified in the 
times mentioned : — 



Almond . 1} liour 1 Sesam^ . 2^ hours 
Hazel-nut . i „ Apricot . if 



it 

V 



Beech 



.6 






Kape . . 3 hours 
Colza . . 34 
Cotton . I J 



}i 



Olive . . I 

Ground-nut ij 

4". Spontaneous Combustion ensues when a handful 
of cotton waste is embued with oil and placed in an air bath 
at 130'' to 200° F. Boiled linseed oil required an hour and 
a quarter ; raw linseed oil, four hours ; lard oil, four hours ; 
refined rap3, about nine hours. 

Gellatly found that an admixture of 20 per cent, of 
mineral oil retarded combustion, and 50 per cent, prevented 
it completely. 

S**. Solubility in Acetic Acid.* — Equal parts of oil and 
acid are mixed and submitted to various temperatures : — 

1°. Completely soluble at ordinary temperatures (i5°-2o*' C). 
Olive-kernel I Castor 



2'. Completely, or almost completely, soluble at temperatures beticeen 
23** C. and tJie boiling point of acetic acid. 

Green olive at 85° 
Pumpkin-seed „ 108 
Almond . „ no 



Palm . 
Bay . 
Mace . 
Cocoa-nut . 
Palm-kennel 



11 



. at 23 

27 

27 
40 

48 



>» 
11 



»» 



Cotton-seed „ no 



Yellow olive at in** 
Earth-nut ,, 112 
Tallow . „ 95 



Cod-liver 



>> 



M 



lOI 



* Valenta, "Dingl. Polyt. Jour." 252, 296 ; ** J. Soc. Cheni. Iiid. 
18S4, 524. 
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3*'. IncoTPjpletely soluhle at the boiling point of acetic add, 

Kape I Hedge mustard 

Kote. — The figures give the temperaturjBS at which the cooling solution 
begins to be turbid. 

Chemical Tests. 

B. Qimntitative, 

1^. Determination of Free Acid, and Action on 
Copper. — M. Buestyn,* believing that the value of a fatty 
oil as a lubricant depends on the amount of acid it contains, 
proposed the following method for volumetrically determin- 
ing the acidity ; — A tall cylindrical vessel, provided with a 
ground-glass stopper, and having two marks on it to indi- 
cate respectively loo c.c. and 200 c.c, is filled to the first 
mark with the oil to be tested, and to the second mark 
with 88 to 90 per cent, alcohol. The cylinder is then 
closed and well shaken. Equal quantities other than 100 c.c. 
can be employed without any other change in the process. 
After standing two or three hours, the oil settles, and 
the clear alcohol, which contains in solution the free acids 
and a little of the oil, rises to the top perfectly clear; 
25 c.c. of the clear alcohol is taken from the top by means 
of a pipette. A few drops of alcoholic extract of turmeric 
are added, and the acid determined by means of a standard 
solution of potash as in acetometry. The change from 
yellow to brownish-red takes place with great sharpness 
when neuti-ahzation is reached. 

The number of cubic centimetres of potash employed, 
multiplied by four, gives the quantity of normal solution 
requisite to neutralize the free acid in 100 c.c. of oil. 
As it is not an individual acid, but a variable mixture of 
acids, it is not possible to calculate the percentage of 

* Ure*8 "Dictionaiy of Arts,'* &c. 
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acids present. These numbers, however, may be taken as 
degrees of acidity. For instance, an oil of 3* of acidity 
is one which contains enough free acid to neutralize 3 c.c. 
of normal alkalL 

If we assume that oleic acid predominates, which in most 
cases is the fact, 1° of acidity corresponds to 0*28 per cent, 
by weight of oleic acid. The olive oil of commerce has an 
acidity ranging from o'4° to 12®. The first passes as very 
fine, and is called free from acid or salad oil, while the latter 
is known by smell and taste as very rancid. Oil that has 
4* to 6^ of acidity has been found to answer very well as a 
lubricator. 

The following is the method of procedure adopted by L. 

AfiCHBUTT :* — 

1. Two tall, narrow-mouthed, colourless glass bottles, of 
about 400 c.c. capacity, are taken. One bottle is divided, 
by file marks on the side, into four parts of about 100 c.c. 
eacli. 

Ordinary normal soda solution (40 gms. NaHO per litre) 
is used for the titration. 

2. The divided bottle is filled with re-distilled methyl- 
ated spirit, a few drops of phenol-phthalein solution added, 
and normal soda run in, drop by drop, until the liquid is 
coloured a faint pink. This quantity of neutralized alcohol 
serves for four titrations. 

3. The other bottle is counterpoised on a large balance, 
and 50 gms. of the oil are weighed into it. 100 c.c. of the 
neutral spirit are added, and a few drops more phenol- 
phthalein, and then normal soda is run in until the mixture, 
after being violently shaken, is permanently coloured just 
pink. One drop of soda ( = '03 per cent, of oleic acid) in 
excess wll produce this result. The number of cubic 

• "Analyst,** August 1884, p. 170. 
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centim^res employed x '562 gives the percentage of free 
fatty acid, stated as oleic acid. The determination can thus 
be accurately made in a few minutes with very litiJe 
trouble. The bottle containing the oil and alcohol, when 
emptied and allowed to drain for a few seconds, is ready 
for the next sample. 

In the case of palm oil (which is often coloured red) and 
other solid fats, the process requires to be slightly modified. 
If the sample be very red, it will not be possible to work on 
a much larger quantity than 5 gms., and, as a rule, it will 
be found most convenient to take from 5 to 10 gms. of any 
solid fat. The result >vill not be quite so accurate as by 
using a larger quantity, but it will be sufficiently so for 
most purposes. A portion of the fat is melted in a beaker, 
and of this 10 gms. are weighed into a short, wide-necked 
flask of about 150 c.c. capacity. 20 c.c. of neutralized 
spirit are added and some phenol-phthalem, and then normal 
soda, as before, until the pink colour is permanent after 
vigorous shaking. During the titration the fat is kept ii^ 
a melted condition by warming the mixture occasionally* 
Even when palm oil is very red, with a little care it is quit^ 
easy to detect the change. Experiment upon neutral palJ3C>- 
oil has shown that no saponification of the fat takes plac^* 
The number of cubic centimetres of soda required x '25^ 
gives the corresponding weight of free palmitic acid in th^ 
quantity of oil taken. 

Some oils are liable to contain a small quantity of fre^ 
mineral acid which has not been washed out after refininsr*. 
It is obvious that the process described above makes no dis- 
tinction between mineral and fatty acid, but simply esti- 
mates the total acidity. Free mineral acid may, however, 
be readily detected and estimated by shaking the oil with 
water and methyl orange, instead of spirit and phenol- 
phthalein, the former indicator being unaffected by fatty 
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acids. In this case it is better to separate the oil from the 
water before titrating. In the case of dark-coloured mineral 
oils this precaution is essential. 

The following factors will be useful : — 

I C.C. of normal soda is equivalent to 
'28 1 gm. oleic acid 
•283 „ stearic acid 
'255 99 palmitic acid 

The results of W. H. Watson's experiments upon the 
corrosive action of various oils on copper and iron are as 
follow : — 





Copper dissolved 


Iron dissolved after 




areer zo days. 


24 days. 


Linseed oil . . . 


0-3000 gr. 


0-0050 gr. 


Olive oil . 








0-2200 


0*0062 


Keat's-foot oil , 








O'lIOO 


00875 


Almond oil 








0*1030 


0*0040 


Seal oil . 








00485 


00050 


Colza oil . 






00170 


0*0800 


Sperm oil . 






. 1 00030 


0*0460 


ParafHn oil 






. \ 00015 


0*0045 


Lard oil . 






1 


00250 


Castor oil . 






• 1 


0*0048 


Special lubricating oil 


, 1 -^ 
1 


o*OOi8 



Of the oils used, -paraffin and castor oils had the least 
a-ction on the metals, and sperm and seal oils are next in 
order. The appearances of the paraffin and the copper were 
not changed after seventy-seven days' exposure. Different 
oils produce, with copper, compounds varying in colour, and 
tence a comparison of their action from mere observance 
of resulting colour is impossible. There is no relation be- 
tween the action of an oil on copper and on iron.* 



* "J. Chem. Soc." 1881, 772. 
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What relation there exists between the degree of acidifcj 
and any injurious effect upon metals is shown by the fol- 
lowing experiments : — Four shallow vessels of sheet brass^ 
having a surface of 40 square centimetres each at the 
bottom, were filled to the depth of 2 millimetres with oils 
of different acidity, and exposed to the air at the ordinaiy 
temperature. The vessels were soon more or less covered 
with green fatty salts, and the oil too acquired a green 
colour. Oil and vessel No. i were the only ones in which 
no change could be perceived. At the end of three days the 
vessels were cleaned with ether, and weighed. The follow- 
ing table shows the amount of action : — 

Vessel No. i, filled with oil of 0*8° lost 0*03 gr. 
„ No. 2, „ 4*6 „ o*22 

« No. 3, „ 7-8 „ 0-36 

„ No. 4, „ 8-8 „ 0-40 

The quantity of metal destroyed, in equal times and 
under equal conditions, increases with the acidity of the oil. 

2**. Saponification Test. — ^This test is applicable both to 
fats, or oils, in which there are no glycerides of soluble 
acids, and also to fats in which glycerides of soluble acids 
are present. 

Dr. Bell* thus describes the process : — " A solution of 
soda of indefinite or of known strength may be used according* 
to whether the insoluble acids or the acids of both kinds axe 
sought to be known. The former method was first applied 
by Hehner and Angell, in the analysis of butter ; but an 
improvement in the process, which enabled both descriptions 
of acids to be ascertained, was suggested by Dupr^. Two 
solutions are prepared — one a normal alcoholic solution of 
soda, and the other sulphuric acid, slightly stronger than 
the soda solution. An assay fiask of stout glass, provided 



* " Analyeis and Adulteration of Foods," ii. 56. 
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with a tightly fitting cork, or india-rubber stopper, is 
selected. A quantity of dry melted butter-fat" (or oil), 
*'£roni 4 to 5 gms. is placed in the flask and 25 c.c. of 
the normal alkali are added, the cork tied down with 
a piece of leather or canvas, and the flask placed over a 
water-bath for one hour, the contents being gently shaken 
from time to time with a circular motion. The flask is then 
removed, allowed to stand till nearly cold, and the solution 
washed with hot water into a larger flask of about 200 ac. 
capacity, and having a short wide neck. The flask is placed 
en a water-bath for an hour, or until most of the alcohol has 
evaporated, and the soap is then, while quite hot, decom- 
posed by the addition of 25 c.a of the sulphuric acid solu- 
tion. The insoluble fatty acids rise to the surface ; but it 
is generally necessary to shake the contents occasionally, to 
bring the fats into the form of an oil before proceeding to 
separate them from the other fatty acids." If there are 
soluble adds to estimate, as in butter, '* at the same time 
25 c.c. of the sulphuric acid solution are added to 25 c.c. 
of the soda solution, and the excess of acid ascertained by 
neutralizing the mixture with a deci-normal solution of soda, 
and a not« made of the number of cubic centimetres required 
for this purpose. A Swedish filter-paper of the best quality 
is dried and carefully tared, placed in a glass funnel, and 
thoroughly wetted with boiling water. The contents of the 
flask are transferred to the filter, and the flask repeatedly 
washed with hot water, until all traces of fat are removed 
to the filter. The filter-paper and fatty acids are also well 
washed, until the filtrate ceases to be sensibly acid to test- 
paper, which is usually when from 600 to 700 c.c. of 
filtrate have been obtained. The filter and insoluble fatty 
acids, when sufficiently cool, are removed to a weighed 
platinum dish, dried in a water-oven at 212** F. (100° C ), 
and weighed. This weight, less that of the filter and plati- 

B 
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num capsule, gives the amount of insoluble fatty acids in the 
quantity of fat taken. If the fat appears to have been im- 
perfectly removed from the flask, it is desirable to wash out 
the flask with a little ether, and evaporate in a separate 
vesseL It is seldom, however, that more than mere traces 
of fat are found by this troatment." 

'' To obtain the soluble fatty acids, the filtered solution is 
titrated with deci-normal soda solution. The number of cubic 
centimetres required, less the number of cubic centimetres 
by which the sulphuric acid solution exceeds the soda as noted 
above, represents the free acids derived from the butter-fat. 
It has been found convenient to calculate these as butyric acid 
(C^HgO,). In an experiment in which 5 gms. of butter^fat 
were used and the excess acidity of the sulphuric acid was 
4'5 C.C., and the total acidity 37*5 c.c. of ded-normal soda, 
then, as '0088 gm. is the butyric acid equivalent of i c.c. 
of deci-normal soda, (37*5 —4*5) x '0088 x 100 -r- 5 = 5*80 per 
cent, as butyric acid." 

3\ Determination of the Oleic Acid in the Insoluble 
Fatty Acids. — i. If it is desired to determine the pro- 
portion of oleic acid, the insoluble acids must be converted 
into a lead soap by heating with finely divided litharge. 
The oleate of lead is then dissolved out of this soap by 
repeatedly digesting it with warm ether, and filtering. The 
oleate of lead in the ethereal filtrate is decomposed with 
dilute hydrochloric acid. The solution containing the 
liberated oleic acid is decanted or drawn off from the lead 
chloride, evaporated, and the residue, consisting of the oleic 
acid, weighed in a capsule or beaker. 

2. The following is Dr. Muter's method of estimating 
oleic acid in fats : * — ^The first important matter is to in- 
sure the formation of a perfectit/ iiewtral plumbic oleate 

♦ •* Analyst," iS;8, 73. 
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(PbjCjgH^O,), as the slightest quantity of basic oleate will 
render the analysis inaccuratei owing to its much less 
degree of solubility in ether. To attempt this by the 
ordinary method of saponification with plumbic oxide Dr. 
MxTTER considers quite hopeless, but it may be readily 
attained in the following manner: — ^About 1*5 gm. of 
the fat is saponified by alcoholic potash and then well 
diluted - with boiling water. The solution is carefully 
treated with acetic acid till feebly acid, and then worked 
hack with dilute potash till just neutral. This can be done 
without the use of test-paper by adding the acid to the 
soap solution at the boiling point until a decided perma/nent 
turbidity is produced, and then dropping in the potash with 
constant stirring, until the liquid just dears again. The 
clear solution is then precipitated by plumbic acetate in 
slight excess, and stirred until the precipitated soap settles 
thoroughly. The supernatant liquor is poured off, and the 
soap washed once by boiling with a large volume of water, 
and decanting. By this process the perfectly neutral lead 
salts are obtained, containing — 

Plumbic oleate . • . . Pb,CjgHj30, 
„ palmitate . . . Pb^CigHj^O, 
„ stearate • • . Pb^Cj^H^O, 

the first being readily soluble in ether, and the two latter 
quite insoluble. The soap is scraped from the basin with a 
platinum spatula, and transferred to a flask of 100 c.e. 
capacity. The basin is rinsed into the flask with absolute 
ether, and then the glass is filled up with the same solvent, 
corked, shaken at intervals for some hours, and finally set 
to subside. The whole is then filtered through white filter- 
paper, and the precipitate washed with ether till the wash- 
ings cease to blacken with ammonium sulphide. The filtrate 
and washings (which shoidd not exceed 200 c.c.) contain 
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the plumbic oleate, whilst the palmitate and stearate remain 
in the filter. 

Having thus got a solution of the pure neutral lead soap 
in ether, it is transferred to a long graduated tube holding 
250 c.c, graduated from the bottom upwards, and furnished 
with a well-ground stopper, and a stop-cock which is placed 
at 50 C.C. from the bottom. About 20 c.c. of a mixture of 
I part of hydrochloric acid and 2 parts of water is then 
added, the stopper is inserted, the tube well shaken, and set 
to allow subsidence, when a clear solution of oleic acid re- 
mains, the plumbic chloride sinking to the bottom. When 
suficiently settled, a known portion of the ethereal solution 
is run off through the stop-cock into a tared platinum dish, 
evaporated, and dried at 2 1 2° F., and the oleic acid is weighed 
and calculated on the whole bulk. To make sure, it is well 
to run off two different quantities, and weigh the residues^ 
so checking one with the other. 

If it is desired to estimate the stearic and palmitic acid& 
together, the residue should be filtered, and the soap remain- 
ing in the filter detached and heated for some time (with 
constant stirring) with dilute hydrochloric acid, which will 
liberate the acids so that they may be collected and weighed 
in the usual manner. The filter-paper is also to be burned^ 
and the ash treated with a drop or two of sulphuric acid, 
and any lead remaining in the filter weighed as sulphate^ 
303 parts of which are equal to 568 parts of stearic acid. 
Two samples of butter experimented on in this way gave 
the following results : — 





Sample yielcing 

88 '5 per cent. 
Insoluble Acids. 


Sample yielding- 

87'i per cent. 
Insoluble Acids. 


Oleic acid 


40-4 
47*5 

879 


34-8 
521 

869 


Stearic and palmitic acids ... 
Total 
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Determination of the Stearic and Palmitic Acids,* — If it is 
requisite to find the approximate proportion of each of these 
acids, the process is as follows : — The mass of mixed acids, 
obtained as above, is melted, and a little is sucked up into a 
pair of glass tubes, drawn out at one end into a long thin 
point, until the drawn-out parts are completely filled. They 
are then both allowed to cool, and afterwards suspended 
in a beaker of water, with a thermometer between them. 
Heat is applied, and the temperature noted at the moment 
when the tube contents become transparent. They are 
again allowed to cool gradually, and the temperature read 
off at the instant of re-solidification. By reference to the 
following table an approximate result is obtained : — 

Melting and Solidifying Points of Miactures of Stearic and 

Palmitic Acids (Heintz). 



1 




Mixture. 




Proportion by 
Weight of 




















HelU at 


Solidifies at 


Stearic 


Palmitic 










Acid. 


Acid. 


Cent. 


Fahr. 


Cent. 


Fahr. 


90 


10 


67 '2 


153' 


62-5° 


144*5° 


80 


20 


653 


149*5 


603 


140-5 


70 


30 


62*9 


145-25 


59*3 


13875 


60 


40 


60-3 


140-5 


56-5 


13375 


50 


§° 


56 


13375 


55-0 


131 


40 


60 


56-3 


133*25 


54*5 


130 


35 


65 


55-6 


130*25 


54*3 


12975 


30 


70 


55-1 


131 


540 


129*25 


20 


80 


57-5 


135*5 


53-8 


128*8 


10 


90 


6o*i 


140*9 


54*5 


130*1 



To get a fair approximation, both the melting and re- 
solidifying points must be taken. 



* AfuTEB, Spon's "Encjclopaedia." 




moro accurate, but at the same time more tedious, 
JkkI of estimating Ktearic and paJmitic: acids is the froc- 
tional precipitation process described by Heintz. The cake 
of the mixed acids already mentioned is pressed between 
folds of filter- or blotting-paper, and then dissolved in ether, 
and the solid portions crystallizing out are, if necessary, re* 
dissolved in ether till afatisobtained meltingat about 60° C, 
(140° F.). This is dissolved in such a quantity of hot alcohol 
aotbing will separate out on cooling, even to 0° C, To 
hot alcoholic solution a, boiling alcoholic solution of 
acetate is added (i part of the salt to 4 parts of 
'the mixed acids). The magnesium salt winch separates on 
cooling is pressed, and boiled for some time with excess of 
dilute hydrochloric acid to decompose it. The stearic acid 
obtained is not pure, but contains some palmitic acid, 
from which it must be separated by ^epe.^te<^ crystalliza- 
tion from alcohol, tilt its melting point is between 69° and 
70' C. 

4°. Koettstorfer's Saponification or Saturatioa 
Bquivalents.* — This proeeHs estimates volumetrically the 
number of equivalents of acids contained in butter and 
otliAr flits from the amount of potash necessary for complete 
naqKUtitication, and fats maybe thus distinguished from each 
(>t)iw by calculating the differences in potash used. The 
nMthod is simplo and rapid in execution, since it may he 
|iwrformed in half an hour, provided all necessary standard 
Mtutions are ready. The author of the process uses half 
DuM'OUil hydrochloric acid, and a solution of potash, in highly 
i>cotilkid spirit, of about the same strength. A dilute 
Ktouholic solution of phenol-phthalein is used as indicator, 
Uw niNtt quantity of the indicator being always used in 
immJ( M|>«4'iin«at. 



" Aualyst," 1879, io5. 
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The examination is conducted as follows : — i to 2 gmfs. of 
the fat, purified by melting and filtration, are weighed in 
a tall beaker of about 70 c.c. capacity; 25 c.c standard 
alcoholic potash are added, and the whole heated in a water- 
bath. When the alcohol is nearly boiling, the mixture is 
stirred with a glass rod till all the fat is dissolved, which 
does not take more than a minute. The glass rod is then 
taken out, and washed with a little alcohoL The beaker is 
covered with a watch-glass, and heated further for fifteen 
minutes, in such a manner that the alcohol does not boil 
too violently. The covering glass is then washed with 
spirit, and the alcohoHc solution is stirred with the glass rod 
for one minute longer, so as to saponify any trace of fat 
that might still adhere to it. The solution is now taken 
from the water-bath, i c.c. of the alcoholic phenol-phthalein 
is added, and it is titrated back with half-normal hydro- 
chloric acid. The point of neutrality is very sharply 
indicated, the liquid becoming pure yellow when changing 
to the acid reaction. 

From the difference between the amounts of hydrochloric 
acid required by 25 c.c. standard alkali, and the amount 
used in the above titration^ the amount of KHO combined 
with the acids of the fat is calculated. 

The standard potash solution is to be titrated afresh on 
each occasion, and, before testing with the standard acid, 
25 c.c. of it should be heated for fifteen minutes in a water- 
bath, as in the saponification of the sample. Standard 
sulphuric acid cannot well be substituted for hydrochloric 
acid, since this yields a precipitate of potassium sulphate, 
which masks the final reaction. The final results are 
expressed by the number of milligrammes of potash (KIIO 
which saponify i gm. of fat. Dr. Koettstorfer found that 
the amounts of potash necessary for various fats were as 
follow : — 
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I gm. butter-fat required from 221*5 to 232*4 mgzn. EHO 



19 
99 
99 
99 
99 



beef dripping „ 


196-1 to 196*9 „ 


commercial tallow „ 


196*6 to 196*9 „ 


lard „ 


195-1 to 196-1 „ 


mutton dripping „ 


196*9 to 197-0 „ 


olive oil „ 


191*5 to 192*2 „ 


colza oil „ 


178*3 to i79"o 99 



y, Hiibrs Iodine Absorption Frooess. — ^This method 
is stated by its author* to be based on the fact that nearly all 
fats are composed of the glycerin ethers of the members of 
three groups of fatty acids — ^viz.,the acetic, acrylic, and tetrolic 
series. The relative proportion of these acids in any variety 
of fat or oil is constant within certain limits, aad differs 
only in different kinds of oils, but the members of the 
three groups of acids exhibit a very different behaviour 
towards chlorine, bromine, or iodine. While under ordinary 
circumstances the acids of the acetic series are indifferent, 
those of the acrylic and tetrolic series readily unite with 
definite quantities of the halogens. If, therefore, it is pos- 
sible to make a fat unite with a halogen, so that the amount 
of the latter which enters into the compound may be 
accurately determined, the number thus obtained would be 
a constant, and would be dependent upon the amount of 
unsaturated acids present in the fat. An alcoholic solution 
of iodine and mercuric chloride was found to give better 
results than iodine alone. HtBL states that he prepares his 
standard solution by dissolving 25 gms. iodine and 30 gms. 
mercuric chloride, each in J litre of 95 per cent, alcohol, 
and uniting the two solutions. After standing from six to 
twelve hours, the strength of tlie solution is determined 
by means of a standard solution of sodium hyposulphite. 

* "DingL Poljtecbnisches J." 253, 281 ; " Aniericau Chem. Joura." 
Nov. 1884. 
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The following is the method of applying this test : — ^Weigh 
out 0*2 to 0*8 gm. of the oil or fat, and dissolve in 10 c.c 
cf chloroform. Add an excess of the above iodine solution, 
and, after standing for one and a-half to two hours, deter- 
mine the excess of iodine by the sodium hyposulphite solu- 
tion. By calculation, the number of grams of iodine taken 
np by 100 gms. of the oil is then found, and this number 
is the constant for the fat examined. 

In connection with this method HtBL recommends also 
the taking of the melting point of the free fatty acids. 

The following are some of the instances in which the quan- 
tity of iodine per 100 gms. of oil has been determined : * — 





Iodine Degree. 




Iodine Degree. 


HtiBL. 


MdLLXB. 


IIUBL. iHoLLBB. 


Shaik'liTer oil 

Manhaden „ 

sST" :::::::: 

Linseed 

Walnut „ 

Poppy-seed „ 

Cotton-seed „ 

Rfp«5^ » 

Almond „ 

Castor „ 

OliTe „. . 

Lard „ 

Palm 

Tanow „ 

Cocoapnat „ 

Coeoa-botter 

Moskat-bntter 

UatUm-fiat 


158 

\^ 
100 

t\ 

82-8 

59 
51 s 
40 

J-9 


268-2 

X708 
X31-2 

"3*4 
X75'7 

xo7*9 
99'4 

8^*3 
102*9 

48*6 

6-8 

34*4 
31-6 

57-3 
55-0 


Oleln 

Commercial stearin 
Bee8*-wax 


4'2 

31 
55-3 


82-3 

i'7 

1-38 
368 

53'5 
42-8 

43'o 
43-6 

43'52 

28*07 

88-54 
4-36 


Japanese wax 


Bayberry tallow 

Itutter 


Oleomargarin 

"Butter" ia) 


„ (c) 


Oleomargarin 43*71') 

Butter 56293 

Oleomargarin 1954*) 
Butyric acid 31*94 >• 

Butter 48*52 J 

Olive oil 68*24") 

Cotton- seed > 

oil 31*76) 

Butter 47*88) 

Oleomargarin 33*29 I 
Cotton -seed T 

oil 18-82; 

1 


Lard 


Beef-soet 

Oleic acid 





* The " butters " marked (a), (6), and (c) contained 90 to 91 percent, 
insolable and 4*2 to 4*6 per cent, soluble fatty acids. " Olive oil " (&% 
though sold for genuine oil, was apparently (by this test) mostly cotton- 
seed oiL (Note. — ^Iodine absorptions x '63 « bromine absorptions.) 
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Some of HtBL*s conclusions from his experiments * aie 
the following : — 

1. Linseed oil is distinguished by its high iodine degree^ 
and any addition of a foreign oil must reduce that degreep 
(It wOl be seen from the table, howevery that MOlleb found 
a higher figure for shark-liver oil than he did for linseed 
oil.) By boiling linseed oil, its iodine degree is lowered, 
but the fusing point of its fatty acids is increased. (Com- 
pare its behaviour with bromine, p. 253.) 

2. An addition of 5 to 10 per cent, of cotton-seed or 
rape-seed would be readily detected in nut or poppy oil, but 
not much less than 20 per cent, of linseed. 

3. Kape-seed oil^ as regards the iodine absorption, is 
affected by the method of extraction and refining. The 
refined oil usually has an iodine degree 2 or 3 degrees below 
that of the raw product. A falsification with 1 5 per cent, 
of linseed oil would be detected with certainty. 

4. Castor oil possesses a very constant iodine degree — 
from 84*0 to 847, and is distinguished from all other oils 
and fats by this figure, by the points of fusion and solidi- 
fication of its fatty acids (13° and 3° C. respectively), by 
the saponification test, and by its ready solubility in alcohol 
and acetic acid. 

5. In twenty samples of olive oil, collected from various 
sources, the absorption of iodine varied only witliin 3 degrees. 
(It is important to notice that the degree for olive oil is con- 
firmed by M5LLER.) The addition of about 5 per cent, of 
a drying oil, or 15 per cent, of cotton-seed, sesame, arachis, 
or rape-seed, may be established with certainty. 

6. Animal fats, as is well known, are liable to alteration 
ijn respect of their consistency and proportion of oleic acid 
owing to variety, age, and food of the animal whence 

« "J. Soc. Chem.Ind." 1884, 642. 
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derived. In the case of butter-fat the absorption of iodine 
varies between the limits of 26 and 35. 

7. When the nature of two fats in a mixture is known, 

their proportion may be determined approximately by the 

formula 

100 (7- n ) 

where x = the percentage of one fat 

y = „ „ the other 

/ = iodine degree of the mixture 
m= yf ff „ fat X 

^ ~ » 9J 99 yy y 

8. The age of a fat, so long as gi-eat alterations h;\vo 
not taken place, does not affect its iodine absorption. If, 
however, an oil has become rancid, and contains free acid, 
the iodine degree suffers considerable depression. 

6'. Mills' Bromine Absorption Process. — This is de- 
scribed by Messrs. Mills and Snodgrass in " Journ. Soc. 
Chem. Ind."Nov. 5, 1883, and is an improvement on that 
first suggested by Cailletet in 1857. The details are as 
follow : — 

1. The substance is dried by heat, or by filtration through 
dry paper scrap (which is usually quite sufficient). 

2. It is then dissolved in carbon disulphide, so as to mal?e 
a solution of 10 per cent., or less strength. 

3. A definite volume of this solution is then placed in a 
narrow-mouthed, stoppered bottle of 100 c.c. capacity, and 
diluted with more disulphide to about 50 c.c. 

4. A deci-normal solution of bromine in carbon disulphide 
is then run in gradually, in successive portions, with agita- 
tion, until the colour of theyrce bromine remains permanent 

for fifteen minutes. During this operation, direct sunlight 
must be carefully avoided. 

5. At the end of the fifteen minutes, to 50 c.c. of disul- 
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phide, in another exactly similar bottle, standard bromine is 
added until tlie tint in both bottles is the same. The nnmber 
of cubic centimetres used in this blank experiment is then 
deducted from the number used in the absorption experi- 
ment, and the remainder gives the requisite datum for calcu- 
lating the percentage of bromine added. 

Tahdar Statement of Absorptions obtained by ahove Prooew* 



^ 



SabBtanoe. 



Uluminating mineral oil (A) 

(B) 
Lubricating Bhal« oil 






19 



Vaseline .... 

Paraffin 

Cocoa-nut oil 

Palm oil 

Cotton-seed oil 

Olive oil 

Castor oil 

Rape oil 

Linseed oil 

„ (boiled) 

Stearic acid 

Butter (from fresh cream) 

„ (commercial) 

Butterine (Scotch ?) 

„ (French) 

Beetfat 

Lard 

Winter sperm 

Cod-liver oil 



Skate oil 



, I » 

Aniline 

Purified i-esin oil 

Tur|>entine 






(Russian) 



Absorption 
per cent. 



27*57 

30*31 
22*24 

2o*59 

12-59 

1 172 

5*55 
0*52 

570 

34*79 
49*97 
54*0 

5834 

6943 
76-09 

102*36 

Q-O 

2793 
24*49 
3632 

3971 
3501 

37*29 

56*0 

81-91 

123*5 

109-2 
169*8 
40-69 

255*0 
236*0 

220*7 



Bemarks. 



S.G. 8069 
» -8045 
„ -860 
II 870 
„ 890 

II ;9oo 

American 

Palo yell. M.P. 517" 

Acid to litmus 



Absorption rapid 
Old sample 

Made from above 

Made in laboratory 

Marseilles 



Absorption slow 
J Henry's unrefined 
( Very slow absorption 

Refined by filtration 

Pine oil 

Moist 

Dry 

Moist 



* "Jour. Chem. Ind.'» Nov. 29, 1883. 
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The authors prefer this eolorimetric comparison at the end 
to titration for the sake of expedition. If, however, the 
operator should prefer the more exact method, he must trans- 
fer the carhon disulphide to a flask containing excess of 
aqueous potassie iodide, add a little starch solution, and de- 
colorize with standard thiosulphate. 

In considering theahove results, the authors call attention 
to the following points : — 

1. The ahsorption hy paraffin oils increases as the sp. gr. 
diminishes. 

2. Pure solid paraffin — t.c, free from liquid oils — should 
exhibit no absorption ; hence the absorption is a useful 
measure of its more or less imperfect purification. 

3. As regards cotton-seed and olive oils, the distinction is 
not so great as by Maumen]S:'s test. 

4. Fish oils will all, probably, resemble cod oil by absorb- 
ing much bromine. 

5. The fact that boiled linseed absorbs so much more 
bromine than the unboiled shows that the process of boiling 
implies de-hydrogenation. 

6. In the case of cocoa-nut and palm oils, cod and skate 
oils, this method shows a striking difference. 

7. There is a well-marked distinction between butter 
and its imitations or its allied fats (beef and lard). As the 
method is more readily applied than that of saponifica- 
tion, it may prove useful to public analysts, as well as to 
butterine manufacturers.* 



• During the discussion of this process, ^Fr. Allen stated he preferred 
what he called the " moist " bromine process to that of Messrs. Mills and 
Snodgrass. He takes a known quantity of the oil to be tested, and adds 
a known measure of a standard solution of sodium hjpobromite and excess 
of dilute hydrochloric acid (for details, see p. 289). The decomposition of 
the hjpobromite and consequent liberation of bromine occur in the aqueous 
lajer, and hence the oil is not subjected to treatment with nascent bromine 
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Messrs. Mills and Akitt* describe an improvement d 
this process, which consists in substituting carbon tein- 
chloride for the bisulphide. The method is as follows : — 

1. About o*i gm. of the oil is dissolved in 50 gj^ of the 
tetrachloride. 

2. Standard bromine solution is added till at the end of 
fifteen minutes a permanent coloration remains. 

3. This is compared with a coloration similarly produced 
in a blank experiment, and thus a measure of the bromine 
absorption is obtained, or it may be titrated in the ordinary 
manner by adding the solution of the brominated substance 
to potassic iodide with starch and sodic thiosulphate to this, 
or the converse. Or the excess of bromine may be titrated 
back in the same solvent by using /3-naphthol as indicator^ 
In presence of carbon tetrachloride /3-naphthol forms a 
mono-bromo-derivative, and the indicator is made to corre- 
spond to the bromine solution in the ratio Br, : Cj^HgO. 

The table on p. 255 exhibits some of the results obtained. 



at all, unless the momentarj action at the point of contact of the two strata 
be 80 considered. The essential difference between Allen's method and 
the one above desciibed is that the latter is performed in the absence of 
water. The following figures were obtained by the moist bromine process:— 

Petroleum spirit lO'O^ 

Shale naphtha 94*9 

Howard's American turpentine oil . I92'0 \- A. H. Allen. 

English resin spirit .... 252*0 

Bussian resin spirit .... 246*0^ 

Genuine turpentine oil . . . 223*0 and 224*0^ 

/'2330 
233-0 

^ . 1 iQ2'o \L. Abchbutt. 

Commercial „ „ . . /*y*v^ / 

202'0 

210*0 
200*0 

* " Joum, SoG. Chem. Ind." June 29, 1884. 
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The average probable errOT of a emgle result is 0*62 ; where 
^D^hthol was used as an acceasory tbis was reduced to 
046. Mean strength of the standard bromme, '00644 S""- 





..... 


Ah»rp- 




Ing 
PolSt 


Rcmirki. 


ilmoad 


.6;.j 
o-oe 

§ 
K 

81 '01 

;;S 
'S 
;il 

46-1} 

.a 

J9-34 

l.l-JO 

4a'69 


y,6S 

■»!> 
■9>". 

-gig] 

Ijl 

;9J« 

lis 

■9i'« 

"9'44 

II 

■8,80 


tyg 

84'-' 
4V3 


E.pr««dl»0!nbitlnalmunde 

8™«h .Sit. Pie' 
.. i8«.. YeUo* 

n" »l!S bt 

iSjj. Seotch, rancid "Llh tge. 

Una hour'a ibuipilDn 
1B81. NorwBfiHi teflpcd 

Wi. Crude, from llTorrefiiie 

TwcDtj hours' flbiorpUon 
Finocn mlnutei' ehurptlon 
Putj, weU mUsd 

■SB.. OnehoDt'itbMrpUDii 

Thick 

Thick, bRiwn, "hnt nilphaiar- 

Thinner, greener, "low Qiudilj 

'..'lego.'" 

T,„l,1d, nilnefl 
Light colour 

a "'■•'•■'■•■"-'" 

Dee. i3Si. One hour's obiorptlon 
Coloucieu. About 1S68 '^ 
Norwegian white Hhilo. Ver/ 




BH-.WU 










CHu.nbi ,vai 






























































Pmch. kernel iili 












tSuii'^ ,...^ _. 












Hon-^Brooii 


aeabM 


Tption 


XI- 





256 OILS AND VARNISHES. 

y"". Beiohert's Proeess for Butters.* — ^The fat is dried 
and filtered through cotton-wool, 2*5 gms. are weighed in a 
liquid state into a flask of 150 c.o. capacity, and i gm. 
of solid potassium hydrate and 20 c.o. of 80 per cent, 
alcohol are added. The whole is heated on a water-hath, 
with constant shaking, until the soap is no longer a frothing, 
slimy mass ; 50 c.c. of water are then added^ and, as soon as 
the soap is dissolved, 20 c.c. of dilute sulphuric add (i— 10) 
are poured into the mixture and distilled, a slow stream of 
air being constantly passed to avoid bumping. A com'cal 
tube should be connected with the flask so as to prevent any 
sulphuric acid spirting over. If necessary, the distillate is 
filtered into a 50 c.c. flask through a wet filter-paper to 
separate solid fats. After about 15 c.c. have passed over, 
the distillate is poured back into the distillation flask, and the 
distillation is continued until exactly 50 c.c. are obtained. 
This distillate, which will be quite clear if the process has 
been slowly conducted, is mixed with 4 drops of litmus 
solution, and titrated with deci-normal soda solution. The 
process, according to the author, yields very constant results 
when repeated on difierent portions of the same sample. 
Any butter requiring less than 12*5 c.c. for this titration is 
considered adulterated. Cocoa-nut oil, lard, suet, and other 
adulterants of butter yielded distillates reqmring from 37 
to 0*25 c.c. only of soda solution. 

Prof. Cornwall has compared the methods of Hehner, 
KoETTSTORFER, IltBL, and Eeichert, and considers that, of 
these, the last is the most reliable process for butters.t 

(2) Essential Oils. 
The essential or volatile oils of commerce are very frequently 
adulterated with the fatty oils, resins, spermaceti, or alcohol, 
or with other essential oils of a cheaper kind or lower grade. 

* "Zeitachr. Anal. Choni." 1879, 68-73; "J- Chera. Soc." 1879, 407- 
t Iloport to tho New Jersey State Board of Health for 1884. 
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Detection of Fatty Oils, BesinSy or Spermaoeti. — 
Place a drop of the suspected oil on a piece of white paper, 
and expose it for a short time to heat. If the oil is pure, it 
will entirely evaporate ; but^ if one of these adulterants is 
present, a greasy or translucent stain will be left on the 
paper. These substances also remain undissolved when the 
oil is agitated with thrice its volume of rectified spirit. 

Detection of Alcohol. — i. Agitate the oil with a few 
small pieces of dried chloride of calcium. These remain 
unaltered in a pure essential oil, but dissolve in one con- 
taining alcohol, and the resulting solution separates, forming 
a distinct stratum at the bottom of the vessel. When only 
a very little alcohol is present, the pieces merely change 
their form, and exhibit the action of the solvent on their 
angles or edges, which, become more or less obtuse or 
rounded. 

2. Another test for alcohol in the essential oils is the 
milkiness occasioned by agitating them with a little water, 
as well as the loss of volume of the oil when it separates 
after repose for a short time. 

3. M. Bebal considers the following a more delicate test 
for alcohol than either of the preceding: — 12 drops of 
the oil are placed on a perfectly dry watch-glass, and a 
piece of potassium, about the size of an ordinary pin's 
head, set in the middle of it. If the small fragment of 
metal retains its integrity for twelve or fifteen minutes, no 
alcohol is present ; but if it disappears after the lapse of five 
minutes, the oil contains at least 4 per cent, of alcohol ; and 
if it disappears in less than one minute, it contains not 
less than 25 per cent, of alcohol. 

4. BoETTGER states that anhydrous glycerine possesses 
the property of dissolving in alcohol, without mixing with 
the volatile oils. The mode of applying the glycerine is as 
follows : — The oil to be examined is well shaken, in a gra- 

s 



S5»- 

duated tube, ivitli its own volume of glyceiine (ep. gr, 1"2SV 
Upon l:)emg allowed to settle, tlie mixture separates into two 
layers. The deneer glycerine separates rapidly, and if tho 
PBaenee has been mixed with alcobol this is dissolved in tha 
glycerine, the augmentation in the volume of glycerine 
showing the proportion of alcohol. 

5, If alcohol ia pi-esent, a colorization is obtained when 
a few drops of the essential oil are poured on a. granule or 
two of Fucbsine or rosaniline. No change of colour is 
produced by pure oils. 

Thia species of adulteration is very common, as it is a 
general pnictica of the druggists to add a Kttle of the 
strongest rectified spirit to their oils to render them trans- 
parent, especially in cold weather. Oil of cassia is nearly 
always treated in this way. 

Seteotion of Inferior Essential Oils. — r. The admix- 
ture of an inferior oil with one more coatlj' may he detected 
by pouringa drop or two on a piece of porous paper or cloth, 
and shaking it in the air, when, if occosionnlly smelled, the 
difference of the odour at the beginning and the end of the 
evaporation will show the adulteration, especially if the 
added substance is turpentine. 

a. Another method for the detection of turpentine, ia 
based upon its power of dissolving fata ; — Tivke about 50 grs. 
of oil of poppy in a graduated glass tube, and add an equal 
quantity of the sample of essential oil. Shake the mistui-e 
up thoroughly, and then allow it to stand. If the essential 
oil be pure, the mixture becomes milky, and does not clear 
until after several days have passed, whereas it will remain 
transparent if even so little as 5 per cent, of essence of 
turpentine bo present, 

3. Zellek proposed alcohol as a means of detecting 
admixture with oil of turpentine, Dsagendohff applies 
this test in the following way: — The alcohol is first dilatl^H 
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till 2-4 volumes of it are required to dissolve i volume of 
the oil. It will then be found that the presence of a small 
quantity of turpentine is indicated by the decreased solubility 
of the adulterated oil in the alcohol. 2 c.c. of the sample 
are placed in a stoppered bottle, and the diluted alcohol is 
then added from a burette, shaking after each addition. 
It will be found that a larger proportion of alcohol will be 
required to produce a clear liquid in the bottle in a sample 
containing turpentine than in a pure oil. 

4. Many of the more expensive oils are adulterated with 
sassafras oil, the presence of which, according to Hager, 
may be easily detected by mixing the sample with sulphuric 
acid and diluting the mixture with alcohol, when a cherry- 
red colour is produced if sassafius oil has been added. 

5. The adulteration of a heavy oil with a light one, or the 
reverse, may be detected by agitating the suspected oil with 
water, when in many cases the two will separate and form 
distinct strata. 

The purity of essential oils may likewise, in many cases, 
be determined by taking their sp. gr. ; or, with still greater 
accuracy and convenience, by measuring their index of 
refraction, as suggested by Dr. Wollaston. A single 
drop of oil is sufficient for the appUcation of the last 
method. (For Table of Refractive Indices, see p. 271.) 

Cohesion Figures. — Miss Crane behaves that the 
cohesion figures afforded by the volatile oils, like those of 
the fixed ones, will be found useful indications of their 
purity. The application of her method is precisely similar 
to that followed in her examination of the fixed oils as 
already described {see p. 216). She finds that — 

OU of Turpentine by itself spreads instantly to the whole 
size of the plate (a common soup-plate), and almost imme- 
diately the edge begins to break into irregular shapes, when 
a rapid motion takes place over the surface of the film, and 



36o 

there seems to be a contest between the cohesion of the oil 
particles and the adhesion between them and the water. 
The oil makes repeated efforts to gatlier itself closer together, 
when the water instantly reacts, giving a wavy appearance 
to the whole figure. 

The play of colonrs at this point is beautiful, iind seiTcs 
t-o bring out the lines more perfectly. In a few second-s 
innumerable little holes appear over the surface, which soon 
nre separated only by threaded lines, and the figure is like 
the most exquisitely fine lace. 

OU of Cinnamon forms a figru-e not moi-e than half the size 
of the last-named. In n. few seconds small portions are 
detached, and shortly separate into distinct di'ope, four or 
live larger and a u\imber of Rmaller oneK scottei-ed about. 
With mixtures in different pi-oporbions of oil of turpnnfine 
the figui'es formed differently, taking more of the character- 
ktica of the adulterant as it predominated. 

Oil of Kulineg forms a large figure instantly, the edge 
ehowing a beaded line. It gathers itself together and sprends 
again, very like oil of turpentine, but the surface presents 
moi-e the appearance of watered silk. Within sixty aeconda 
some holes appear, and in eighty more the surface is covered 
with them. These scarcely spread to more than a si;cteenth 
of an inch in diameter, but from the first each is bordei-ed 
with a dotted edge. The figui-e lasts some time without 
changing materially, except that the ojienings lengthen out 
into an oblong shape, remaining entirely distinct. The piny 
of colours is very fine. With the addition of ono-third of the 
oil of turpentine, the first spreading is little different, but 
openings appear in half the time, and the dotted border does 
not come as soon ; in about four minutes the figure is most 
characteristically marked, and soon breaks up entirely, this 
being the distinotive difference between the pure oil and tha 
mixtui-e. 
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Oil of Peppermint spreads instantly to a large figure, and 
in ten or fifteen seconds openings appear^ which increase 
rapidly in size. At first they look somewhat like the last- 
named, but are not nearly so numerous, and the border soon 
is more like tiny drops. In one and a half or two minutes 
they begin to run together, and the figure breaks up. 

With the addition of turpentine oil the figure forms more 
slowly, and the breaking up is less rapid, but in five minutes 
the outlines only remain. 

Oil of Berga/mot spreads instantly. In thirty seconds tiny 
openings appear, not very abundant, and increase in size 
slowly. In ^YQ minutes they are not larger than oil of nut- 
meg at one and a half minute. At first they have a dotted 
border, but as they increase in size this changes to a scalloped 
film, which spreads until, in eight or ten minutes, they are 
joined together over the whole surface. This, with the 
turpentine oil, gives a watered surface in spreading, much 
more marked, and with a fine play of colours. 

Forney's Iodine Pentabromide Test. — Forney* states 
that he applied this test by placing 5 or 6 drops of the 
volatile oil on a watch-glass and adding i drop of the 
pentabromide. This reagent, IBr^, was prepared by dis- 
solving 127 grs. of iodine in 400 grs. of bromine. All the 
oils used were of best quality, and pure. Corresponding 
experiments were performed also with the same oils pre- 
viously mixed with 25 per cent, of oil of turpentine and 
the same proportion of 95 per cent, alcohol. The followiDg 
table (pp. 262, 263) shows the results, and, it will be 
observed, exhibits an increased reaction with oil of turpen- 
tine and a less intense one with alcohol. 



* "Amer. Joum. Pharm." 1882, 546; ** Year- Book of Pharmacy ,'* 
l883i 154. 
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CoLOUB Beactions of EsEorariAL Otim.^ 

I. Bromine in Chloroform (i to 20 ; 10 to 15 dropscf 
the reagent to i drop of oil). 



r. 


CoiowrUBB. 

Turpentine 
Caraway 


Lemon 
Coriander 


1 


Caidamoms 


3^ 


Ydlow, 
Bergainot | 


Bitter orange | 


KeroU 


3^ 


Changing to green. 

Gloves 
Ginger 


Lavender 
Ciijuput 


• 


Cascarilla 


4'. 


Changing to greenish*} 
Juniper | 


blue. 
Pepper 


1 


G^langa 


s^ 


Changing to greenishhrown ot 
Sweet maijoram 
Dill 


' hrown. 

Cumin 
Valerian 




6^ 


Changing to rose, red^ 

Eosemary 

Fennel 

Aniso 

Star anise 

Cinnamon 


^ or rede 


lish'violet. 

Nutmeg 

Thjme 

Peppermint 

Myrrh 

Parsley 


7'. 


CltangiTig to brownish-violet. 

Mace 






8'. 


Changing to Hue or bluish'Vic 

Cubebs 

Copaiba 

Amomum 


ikt. 


Laurel 
Sandal-wood 
Sweet flag 


9^ 


Changing to orange. 

Worm-seed 
Cedar-wood 




Camphor 





* Draoendorff, " Pharm. Joum." [3] vi. 681 and 721 ; Dbagk 
dobff's ** Plant Analysis," translated by Greenish. 
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II. Chloral Hydrate (impure). — 2 drops of the re- 
agent are applied to i drop of the oil. The chloral is 
recommended by Dbagendorfp to be prepared by saturating 
100 C.C. of alcohol with chlorine, mixing with sulphuric acid 
(after partially separating the hydrochloric acid by evapora- 
tion), and distilling the resulting metachloial. 



I*. Changing to red^ or reddish. 

Lemon I 

Bergamot i 

2\ Changing to reddish'Violet, 
Pepper | 

3*. Changing to dark-green. 

Copaiba 

4®, CJianging to green^ or greenish. 

Valerian I 

Cumin I 



Cloves (on warming 
Mace 



Myrrh 



Cinnamon (with yiolet 
margin). 



The other oils give with chloral similar colours to those 
produced by solution of bromine in chloroform. 

III. Alooholio Hydrochlorio Acid. — Both concen- 
trated and dilute acid were used by the author. With the 
concentrated solution the colour reaction commenced im- 
mediately, but passed away rapidly ; with the dilute solution 
the commencement and passing away were less rapid, whilst 
the colour was less intense, but in some cases the colour was 
purer. In the following cases 15 to 20 drops of the dilute 
acid (strength not stated) were used to i drop of oil : — 



Colourless, 






Tarpentine 
Caraway 


Coriander 
Cardamoms 


Cloves 
Bcfiemary 


Yelhw. 






Bergamot 
Mace 


Dill 

Bitter orange 


Cumin 



866 
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3^ BrowiMihjrtd* 

Cascarilla 
LaTender 



Sweet mairjorftiii 
Worm-seed 



Juniper 



4*. Bote^ changing to dup red, or reddUh-vidUt, 



Cubebe 
Pepper 
Copaiba 
Cedar-wood 



Cinnamon 

Nutmeg 

Thjme 



Lanrel 

Sveeet-I 

Myrrh 



5^ Bedf changing to Hue. 

Peppermint 

lY. Concentrated Sulphuric Acid, 
performed by placing 2 drops of acid with 
watch-glass. The results were as follow :- 

I*. BrotCH, changing to fine red. 



— ^This test "waa 
I drop of oil in a 



Caraway 

Sweet marjoram 

Star anise 

^lace 

Dill 

Juniper 

Cubebs 

a*. Changing to violet, 

Ouniamoms 
Cloves 



Copaiba 

Sage 

Wintergreen 

Lavender 

Amomum 

Cascarilla 

Nutmeg 



Fennel 
Anise 



Thyme 

Sandal-wood 

Peppermint 

Myrrh 

Parsley 

Gaultheria 



Cajuput 
Laurel 



3'. Green^ clianging to blue {at edges). 

Cinnamon 



V. Frohde's Test (i c.c. concentrated sulphuric acid 
with CO I gm. molybdate of soda). — This reagent was used 
in a similar manner to the last, treating i drop of the oil 
with 3 drops of the test. The resulting colours were similar 
to those with sulphuric acid alone, but in most cases were 
more quickly produced, and were purer and more elegant. 

VI. Fuming Nitric Acid. — 3 to 5 drops of the acid 
were mixed with i drop of the oil in a test-glass. 
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t*. Blood-red. 

Mace 

Kutroeg 

Pimento 

2*. Green, 

Cubebs 



. Cherry-red, 
Gaultlieria 

Carmine. 
Cinnamon 



3*. Bluish-vicdet, 

Copaiba 
4**. Iteddish-videU 

Mjrrh 
5°. Violet, 

Pennyroyal 

VII. Picric Acid. — 5 to 10 drops of the oil are 

brought into contact with 0*05 gin. of powdered picric acid. 

Many of the oils readily dissolve this in the cold, while othei-s 

do so with heat and then only with difficulty. The solutions 

w« at first yellow, but, by standing or heating, the different 

oiLs more or less quickly acquire another colour. Some of 

^e solutions after standing re-deposit crystals. 

!*• Bisaolve picric add in the cold. 





Caraway 


Anise 


Cumin 




Cardamoms 


Star anise 


Gaultheria 




Cloves 


Dill 


Cinnamon 




Koseroary 


Valerian 


Sweet-flag 




Sweet marjoram 






a'' 


. Deposit crystals on . 


standing. 






Turpentine 


Galangal 


Cajuput 




Lemon 


Bitter orange 


Nutmeg ' 




Bergaroot 


Worm-seed 


Thyme 




Sweet marjoram 


Valerian 


Laurel 




Mace 


Cedar-wood 


Sandal- wood 




Dill 


Lavender 




3^ 


Changing to orange. 








Cloves 


Star anise 


Cumin 




Sweet marjoram 


Nutme;^ 


Amomum 




Anise 


Cinnamon 


Tliyme 


4'. 


Changing to hlood-re 


d. 






Fennel 


1 Myrrh 




5'. 


CJianging to brown. 








Dill 


A\ orm«8e( 


3d (reddish -brown) 




Cascarilla 


Sweet-flaj 


I (deep-brown) 




Galan^al 






6^ 


Changing to green. 







Peppermint 



Eetimation of Volatile Oils. — The following method is 
given by O, Osse : ■ — The oil is ilissolved in petroleum epirit, 
ilifitilling below 40° 0., and evaporated in a watch-glass in a 
current of carefully dried air, until nearly every trace of 
petroleum apirit is removed. It is then left to evaporate 
spontaneoudy in the open air, and weighed at the end of 
every minute. When the loss in weight in one minute 
becomes constant, this loss is considered to represent the 
"evaporation constant," from which the weight of the oil 
obtained is corrected. This correction is effected by adding 
to the weight of the oil, when the loss in weight becomes 
I constant, the amount of the constant loss multiplied by the 

number of minutes during which the oil has been previously 
allowed to evaporate in the open air. The metliod is appli- 
cable to the determination of the percentage of volatile oils 
in the aromatic waters of pharmacy, and of the solubility 
of these oils in water, 
I In the presence of resinous or fatty substances, after the 

I' total amount of the mixed volatile oil and resinous or fatty 

j substance ha^ been determined as above, the weight of this 

; last can be found by heating the whole to 110° C, for an 

J hour or two to drive off nil the volatile oil. 

I AnotberwayiM to agitate thewater containing the volatile 

[ oil with ether. On subsequent evaporation of the ethereal 

' solution, the gi'eatcr part of the oil is left behind.t Or, half 

I an ounce of the liquid may be mixed with a small quantity 

I of gelatinous starch, and a solution of iodine (i gr. iodine 

I in 500 grs. alcohol -hi5oo grs. of water) added, with 

agitation, till the oil cesses to give up hydrogen to the 
iodine, and consequently the iodiue begins to impai-t a. blue 
lour to the starch. It must be noted, however, that 

• "Arch. Pharm." [3] vii. 104. 
t SocDEUiAN, "J. rLiiini." xvii. 620 
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different oils destroy the bluing power of different quantities 
of iodine (comp. HtBL's test, p. 248), and that therefore 
this mode of testing can be applied only for comparing 
different samples of the same kind of aromatic water with 
each other. 

Iiangbeok's Salioylio Aoid Test.* — Langbeck finds 
that salicylic acid is soluble in certain proportions in 
essential oils, and that the degree of solubility varies with 
the composition of the latter, those oils richest in oxygen 
dissolving it more readily than others, and from the relative 
capacity of an oil to dissolve salicylic acid the author 
draws his conclusions. He states that the most common 
adulterations consist in the admixture of from 5 to 10 per 
cent, of oil of turpentine. He therefore mixed several 
essential oils of known quaUty with various proportions of 
oil of turpentine, and gives the results in the tabular 
form shown on p. 270. 

Another method of applying the above test wa»s as 
follows : — ^A number of flat-bottomed reagent glasses, about 
2 inches long and y\ inch in diameter, were each charged 
with 0*05 gm. of salicylic acid, and then accurately weighed. 
Various oils, known to be pure, were next added, drop by 
drop, to the separate portions of salicylic acid. Each glass 
was then shaken, oil being added till a clear solution was 
obtained ; the increments of weight now gave the compara- 
tive solubilities. 

Iiangbeck's Iodide of Potassium Starch-paper Test. 
— Langbeck states (^oc. ci^.) that all the essential oils as 
offered in the market contain traces of water, from the 
process of distillation, which gradually causes the formation 
of hydrogen peroxide, and to determine approximately the 
amount of the latter, and, consequently, the age of an oil, 

* «*Chem. Zeitung," 1884 ; "Chemist and Druggist," 1884, 461. 
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he employs iodide of potassium starcli-paper, prepared \s^ 
saturating bibulous paper with a mixture containing s'o 
gms. of potassium iodide to i*o gm. starch. 



Oil. 



Aniseed 

>i 

*i 

i» 

»> ...••• 

Bcrgomot ... 

>» 

>» 

f> 

»f 

^»> 

Cajuput 

Caraway 
Cloves 

>», 

Cassia 

Lemon 

>> • 

»» 

Eucalyptus ... 

Fennel 

Juniper-wood 

Lavender 

Mint 

Peppermint... 

»» ••• 

»» ••• 
Thyme 

Mustard 

Valerian 

Turpentine ... 
» ••• 



No. of c.c. 
of Oil required 

to dimmlve 

I pm. Snllcy- 

lic Acid. 



747 
94 -o 

ii6*o 
70*0 
81 -o 

100 '6 
30*0 
36*0 
42*0 
17*0 

22*5 
36*0 
lO'O 

8-5 
56-0 
68-0 

77 
800 

104*0 

1250 

13 o 

31 o 

1300 

I2'0 
100 

7-0 
14*6 
26*0 

58-0 

15-0 
625 o 
540-0 



Eemarkf. 



Fi-cslily rectified 

>» »» + 57o oil of turpentine 

14 year old 



II 

II 

Fresh 

II 
11 
I year old 

II 
II 
1} 

Fresh 

I year old 
4 year old 

II 

>» 

1 year old 

II 

»i 
Fresh 

2 years old 



Fresh 

>i 
3 years old 

Fresh 

3 months old 



+ 5 
+ 10 



If 



ft 
If 



+ 5 
+ 10 


ff 
ff 


11 
ff 


+ 5 
+ 10 


If 
ft 


ff 
ff 



+ 5 



+ 5 
+ 10 



ff 



ff 
ff 



»f 



»f 
ff 



+ 5 
+ 10 



ff 
ff 



ff 
»f 



The sample of oil to be examined is shaken up with its 
equal volume of distilled water, and the iodide of potassium 
starch-paper is then moistened with the latter. Fresh oils 
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of Essential Oils. 


Crude Oili. 


Up. 


K.,.c„v.ln.i™.. 




t™p. 
c. 


A. 


D. 


n. 


lion. 




s 

•ii 
i 

i 

.•nS 

SJil 


19-S 

i! 

'ji 

Ii 

I 

3 


■*«44 

ii 

m 
■•^ 

;S 

i 

1 

i 

liftli 
.-46.9 
• ■4JJ<i 

j;4;67 


Si 
Si 

•■ills 

i 

ii: 

i 

■;4M 

iS 

1-4617 

iS 


!?:;:':;• 


E^-=" 




!-Jffl6 

;:;s 

HE 

rs 
:g 

r4946 

■ Ms 

[■4Sfi7 

■ ■4M» 

ill 


If 

v\ 

+ 1=6 

+ 4 

-136 

+ 44 

ti' 








C"»f» ~ 










rUh^w"" 




'■■*"-52r.".-::= 










Mint 














fSk;"''"''' ,. 

Pdiipernili.t ^ 
BOK . 

BoseniLir. 

SuiJal-».L..| 

Tbjms 

^KC;:?"'"^"'""^' 


^^'Er:EE:~. 


O'siii 
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give no coloration; while older .oils yield a stain in piopor- 
tion to their age. 

Volatile oils possess great refractive and dispersive power, 
and exhibit great diversity in their action on polarized 
light, some being dextro-, others IsBvo-rotatory in very vari- 
ous degrees, while a few are inactive. The table on p. 271 
exhibits the rotatory power of a considerable number, 
together with their refractive indices for the lines A, D, and 
H^ as determined by Gladstone,* and also their specific 
gravities. The rotatory power was determined for a column 
of liquid 10 inches long ; the same length of a solution of 
equal parts of cane-sugar and water produced a deviation of 
+ io5%t 

(3) Mineral Oils. 

Directions /or Testing Petroleum to ascertain the Temperature 
at which it gives off Inflammable Vapour, 

The Sanitary Commission of the" Lancet" took as the limit 
of safety an oil that gave off inflammable vapour when 
heated to 130° F., and this was generally accepted by 
dealers. If an oil gave off inflammable vapours before being 
heated up to 130°, it was considered unsafe-f or domestic use. 

1. The plan for testing this recommended in the " Lancet *' 
was to heat a portion of the suspected oil in a gallipot placed 
in boiling water, and to ascertain, by a thermometer sus- 
pended in the oil, the temperature at which it would take 
fire on the surface when a lighted wax vesta was applied to it. 
It was a troublesome and dangerous process, and of little 
practical value. 

2. A rough-and-ready method of testing the inflam- 
mability of a sample is to pour a little out on a dry flat 



* "Chem. Soc. J." xvii. 3. 
t Watts* "Elctionar/ of Chem." iv. 185, i85. 
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boardy and try whether it can be ignited readily by a lighted 
paper. If it catches fire like turpentine or brandy, the oil 
is dangerous : — 

3. The following plan, proposed by Mr. Tegetmeier, re- 
quires no scientific knowledge and no apparatus but what is 
to be found in every house, while it is sufficiently accurate 
to enable any one to find out whether or not a sample is 
dangerous : — 

'' Take an earthenware vessel, holding about half a pint (a 
breakfast-cup will do), fill it with boiling water, poiu* this 
into an earthenware quart jug, then fiU the cup again 
with boiling water, and pour it also into the quart jug. 
Cool this by mixing with it half the quantity of cold water, 
and pour the resulting tepid water from the jug into the 
cup till the latter is half full. Now pour about a table- 
spoonful of the oil to be tested on the tepid water, take 
the oil-can with the oil out of the room, and touch the 
surface of the oil in the cup with a lighted splinter of 
wood, or a match without sulphur. If the match causes 
a flash of flame to appear on the surface, the oil is below the 
standard of safety, and should not be used; if no flame 
appears, the oil is up to the standard. In this trial no time 
should be lost after pouring the boiling water from the 
kettle, as the water may get too cold, but the whole may be 
gone through in from two to three minutes. It is well to 
have a saucer at hand, and if the oil should be an unsafe 
one, and ignite with the match, the flame may be extin- 
guished by placing the saucer on the mouth of the cup. 
This test should be done by daylight, at a distance from a 
fire, and the above directions should be exactly followed." 
{See "American *Fire Test,'" p. 280.) 

In 1862 the term "petroleum" was defined by the Act 
'25 & 26 Vict. c. 66 to include "any product thereof which gives 
off an inflammable vapour at less than 100° F.," and what was 

T 




w 
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knon-n as tKe " open teat," for detepmining tUs " flashing " 
point, was legalized by the Petroleum Act of 1871 (34 it 35 
Vict, c, 105). Many objections were raised aa to the tm- 
eertainty of this method, and in 1879 the Act 42 &■ 43 
Vict. c. 47, was passed, which substituted the "close " test 
for the "open" one. An this reduced the flashing point 
many degrees, the standard temperature of 100" F. of the 
former Act was reduced to 73° F. in the new Act, 

MODE OP TESTING PETROLEUM ■ 

' JVwert^d Ity the Felroleam Ad, 1S79, so as to aeeertain lAt ^H 

TejaperatarB at urkieh it teill give off Inflammahle Vapour. ^H 

Spedf-caiion of the Test Apparatus. — The following is a 
description of the detaih of the apparatus : — 

The oil-cup consists of a cyUndrical vessel 2 inches in 
diameter, 2^^ inches iu height finternal), with outward pro- 
jecting rim j^jf inch wide, ^ inch from the top, and i| inch 
from the bottom of the cup. It is made of gun-metal or 
brass (17 B.W.G.) tinned inside. A bracket, consisting of 
a short stout piece of wire bent upwards imd terminating in 
a point, is fixed to the inside of the cup to serve as a 
gauge. The distance of the point from the bottom of the 
cup is ij inch. The cup is provided with a close-fitting over- 
lapping cover made of brass (22 B.W.G.), which carries the 
thermometer and test-lamp. The latter is suspended from 
two supports from the side by means of trunnions upon 
which it may be made to oscillate, it is provided witb a. 
spout, the mouth of which is -^-g inch in diameter. The 
socket which is to hold the thermometer is fixed at such an 
angle and iU length is so adjusted that the bulb of the ther- 
mometer when inserted to its full depth shall be 1^ inch 
below the centre of the lid. 

The cover is provided with three square holes, one in the 
by y'ii inch, and two smaller ones, y\ 
to the sides and opposite each other. These thi-ee ht 
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may be closed and uncovered by means of a slide moving in 
grooves, and having perforations corresponding to those on 

theUd. 

In moving the slide so as to uncover the holes, the oscil- 
lating lamp is caught by a pin fixed in the slide, and tilted 
in such a way as to bring the end of the spout just below the 
surface of the lid. Upon the slide being pushed back so as 
to cover the holes, the lamp returns to its original position. 

Upon the cover, in front of and in line with the mouth of 
the lamp, is fixed a white bead, the dimensions of which 
represent the size of the test-flame to be used. 

The bath or heated vessel consists of two flat-bottomed 
copper cylinders (24 B.W.G.), an inner one of 3 inches dia- 
meter and 2^ inches height, and an outer one of 5^ inches 
diameter and 5f inches height; they are soldered to a 
circular copper plate (20 B.W.G.) perforated in the centre, 
which forms the top of the bath in such a manner as to 
enclose the space between the two cylinders, but leaving 
access to the inner cylinder. The top of the bath projects 
both outwards and inwards about f inch ; that is, its 
diameter is about f inch greater than that of the body 
of the bath, while the diameter of the circular opening 
in the centre is about the same amount less than that 
of the inner copper cylinder. To the inner projection 
of the top is fastened, by six small screws, a flat ring of 
ebonite, the screws being sunk below the surface of the 
ebonite, to avoid metallic contact between the bath and the 
oil-cup. The exact distance between the sides and bottom of 
the bath and of the oil-lamp is half an inch. A split socket 
similar to that on the cover of the oil-cup, but set at a right 
angle, allows a thermometer to be inserted into the space 
between the two cylinders. The bath is farther provided 
with a funnel, an overflow pipe, and two loop handles. 

The bath rests upon a cast-iron tripod stand, to the ring 
of which is attached a copper cylinder or jacket (24 B.W.G.) 
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llauged n.t the top, and of such dimensions that the batb, 
while firmly resting on the iron ring, just touches with its 
projecting top the inward-turned flange. Tlio diameter of 
this outer jacket is 6i inches. One of the three legs of the 
Eitand serves as support for the spirit-lamp attached to it by 
means of a small swing bracket. The distance of the wick- 
holder from the bottom of the bath in i int-h. 

Two thermometers are pi-ovided with the apparatus, the one 
for ascertaining the tem- 
perature of the bath, the 
other for determining the 
flashing point. The thermo- 
meter for ascertaining the 
temperjiture of the water 
has a long bulb and a space 
at the top. Its range | 
from about 90° to : 
The scale (in 
Fahrenheit} is marked 4 
an ivory back fasten^ 
to the tube i 
way. It is fitted with j 
metal collar, fitting 
socket, and the part of tj 
tube below the scale shoal 
have a length of 
ji inches measured fro 
the lower end of the si 
to the end of the bulb. ' 
'..hermometer for a: 
ing the teniperatui 
oil is fitted with collar a 
to the one described. It h 




ivory scide in a similar 



& 



, space at the top, and I'anges from abou) 
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55^ to 1 50^ F. ; it measures from end of ivory back to bulb 
2^ inches. 

NoTBd — ^A model apparatus is deposited at the Weights 
and Measures Department of the Board of Trade (see Fig. 6). 

Directions for applying the Flashing Test — i. The test 
apparatus is to be placed for use in a position where it is 
not exposed to currents of air or draughts. 

2. The heating vessel or water-bath is filled by pouring 
water into the funnel until it begins to flow out at the spout 
of the vessel. The temperature of the water at the com- 
mencement of the test is to be 130° F., and this is at* 
tained in the first instance either by mixing hot fuid cold 
water in the bath, or in a vessel from which the bath is filled, 
until the thermometer which is provided for testing the 
temperature of the water gives the proper indication, or by 
heating the water with the spirit-lamp (which is attached to 
the stand of the apparatus) until the required temperature 
is indicated. 

If the water has been heated too highly, it is easily re- 
duced to 130° by pouring in cold water little by little (to 
replace a portion of the warm water) until the thermometer 
gives the proper reading. 

When a test has been completed, this water-bath is again 
raised to 130^ by placing the lamp underneath, and the 
result is readily obtained while the petroleum-cup is being 
emptied, cooled, and refilled with a fresh sample to be tested. 
The lamp is then turned on its swivel from under the 
apparatus, and the next test is proceeded with. 

3. The test-lamp is prepared for use by fitting it with a 
piece of flat plaited candle-wick, and filling it with colza or 
rape oil up to the lower edge of the opening of the spout or 
wick- tube. The lamp is trimmed so that when lighted it 
gives a flame of about 0*15 inch in diameter, and this size 
€f flame, which is represented by the projecting white bead 
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e cover of the oil-ctip, la readily mftintainecl by simple 

luampulation from time to time ■with a, email wire tiimmer. 

When gne is aviiilable, it may be conveniently used in 

place of the little oil-lamp, and for this purpose a test-flame 

nirangement for use with gas may be substituted for the 

4. The bath having been raiBed to the proper temperature, 
the oil to be tested is introduced into the petroleum-cup, 
boing poured in slowly until the level of the liquid just 
loaches the point of the gauge which is fixed in the cup. 
In warm weather the temperature of the room in which the 
samples to be tested have been kept should be observed i| 
the first instance, and if it exceeds 65° the samples to 
tested should be cooled down (to about 60°) 
the bottles containing them ia cold water, or by any otl 
convenient method. The lid of the cup, with the slide cloai 
is then put on, and the cup is placed into the bath 
ing ve.ssel. The thei'mometer in the lid of the cup has been 
adjusted so as to have its bulb just immersed in the liquid, 
.ind its position is not under any circumstances to be altered. 
When the cup has been placed in the proper position, 
scale of the thermometer faces the operator. 

5. The teat-lamp is then placed in position upon tho lid 
the cup, the lead-line or pendulum, which has been fixed 
convenient position in front of the operator, ia set in motion, 
and the rise of the thermometer in the petroleum-cup is 
wiitehed. When the temperature baa reached about 66° 
the ojieratiou of testing ia to be commenced, the t«st-flame 
being apphed once for every rise of one degree, in the follow- 
ing n 
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The slide is slowly drawn open while the pendulum ' 
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The longtii of tup pendiiliim in a feet (rom the point of fraBpeask 
le ci;dIi'u of giariLj* of llio wuiglit. 
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forms three oscillations^ and is closed during the fourth 
oscillation. 

Note. — If it is desired to employ the test apparatus to 
determine the flashing points of oils of very low volatility, 
the mode of proceeding is to be modified as follows :— 

The air-chamber which surrounds the cup is filled with 
cold water, to a depth of i^ inch, and the heating vessel 
or water-bath is filled as usual, but also with cold water. 
The lamp is then placed under the apparatus, and kept there 
during the entire operation. If a very heavy oil is being 
dealt with, the operation may be commenced with water 
previously heated to 120°, instead of with cold water. 

A dight modification of the above process is necessary 
when the test is applied in tropical climates.* Messrs. 
Abel & Kedwood found that a sample of petroleum which 
gave a flashing point of 73° F. when the test was made at 
common temperatures, flashed on the first application of the 
test-flame at 66^ F. when the testing was conducted in an 
apartment heated to a tropical temperature. They found that 
the lower flashing point was due, at any rate very largely, to 
vapour disengaged prior to the first application of the test- 
flame. After trying various methods, they ultimately pre- 
ferred to commence applying the flame at a temperature of 
56° F. when the first experiment has furnished a flashing 
point below 73° F. The efiect of this modification is to 
gradually remove the vapour disengaged in filling the cup in 
successive quantities too small to give a flash, each applica- 
tion of the test-flame determining a current of air through 
the upper part of the cup, and sweeping out a portion of 
its gaseous contents. The method is obviously open to the 
objection that it effects the removal of some small propor- 

« "Chem. News," May 2, 1884; "J. Soc.Chem. Ind." 1884, 318. 
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tioD of the most volatile constituents of the oO, and that, 
ivnsequently, the character of the sample has sustained some 
«hei»tion tending to raise its flashing point before the test- 
ing is actually commenced. This is, however, unavoidable, 
and must occur in tropical climates to some extent whenever 
a sample is subjected to any manipulation in the open air. 
The extent to which the flashing point is thereby affected is, 
however, unimportant in comparison with the value to be 
attached, from a commercial point of view, to the attainment 
1^ uniform results in the examination of cargoes of oils in 
lUd^rent countries. 

In addition to the above modification of the test, it is. 
Kix>mmended that the trade should provide for the liability 
of some samples to exhibit, when tested in India, a flaahipg 
point as much as 3^ lower than the flashing point recorded 
before shipment. 

American " Fire Test." — In this test the oil is heated 
in au open vessel, and the temperature at which the surface 
iurcually inflames is noted. This gives a higher point than 
die riashiug tests, a temperature of 120® F. corresponding 
\M x tiikshiu^ jKunt of 100° F. by the "open " and to 73® F. 
>v ^ho "clcve** test. 

YSsximAUoa of Colour.* — Formerly the colour of refined 

«ivU'uui ^Hd^ ^^tiiuated by comparing it with that of a 

>^^ivltu>i >Am^»lev th* two oils being contained in bottles of 

.ic v4iiiv» swe* lu i$70 Mr. Robert P. Wilson patented 

iv .ai\HUv»wv^*r uow hurgely used by the trade. This 

.,x^i v^.uciiv A»tbM««* vSf two tubes arranged side by side and 

.*w..>iK\i u -Lw V*^r ^nd with a small mirror, by means of 

. .»v^i 'K'ii' '^*0 ^ tvS^vted upwards through them, each 

» A. *»*'-J^ <» ><«v^ <*p '^'i*^ ^9js& centre. Above the 

.V. ww.^ ^ *V VJt\j^ fe tixed a small box containing two 



... N ^Cn^<«vnw -".^ ^<- Chem. Ind." 1885, 76. 
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pairs of piismSy and above this is an eye-piece. Coloured 
glass was also substituted by Mr. Wilson for the liquid 
standards previously employed. In using the apparatus, 
one of the two tubes is completely filled with the oil to be 
tested, and beneath the other tube is placed one of the 
standards^ consisting of a disc of stained glass about the 
size of a shilling. The mirror is then adjusted so as to throw 
the light through the tubes, and, upon looking into the eye- 
piece, a circular field, divided down the centre, is seen, the 
halves being tinted to an extent corresponding with the 
colour of the oil and of the glass standard respectively. 
This instrument was, after trial, adopted in 1872 by the 
Petroleum Association, and is now in use in America and 
on the European continent, as well as in this country. 

Fluoresoenoe, or " Bloom." — ^This is a characteristic of 
mineral oils, and often enables their presence in vegetable 
oils to be detected. It may be observed in various ways : 
by placing a small quantity in a test-tube, and looking down 
upon the column against a dark background, or by smear- 
ing a drop on the blade of a knife, and observing the edges 
of the oily surface. If the sample is turbid, it should be 
filtered, and if very dark coloured, shaken up with animal 
charcoal and filtered, before making the observation. If 
any fluorescence is noticeable in a sample of a fatty oil, the 
presence of a mineral adulterant is indicated, and confirma- 
tion must be sought by the specific gravity, by the charac- 
teristic after-taste, by the smell on heating, and by the 
incompleteness of the saponification. 

The fluorescence of mineral oils is destroyed by treat- 
ment with nitric acid, but the " bloom " may be afterwards 
restored by means of concentrated sulphuric acid. 

Deteotioxi of Besin Oil.* — i. Besin oils being optically 

• E. Valekta, "Dittgl. PolyU J." 253, 418-421. 



active, while mineral oils are inactive, miirture of resin oil 
with a mineral oil is indicated by the polariscope. If the 
oil to be examined is high coloured, it ia prepared for 

testing by treatment with ferrocyanide of potassium and 
Buhsequent filtmtion, 

2. The presence of reain oD in a mineral oil is also shown 
by the increased solubility of the sample in glacial acetic 
acid. The following is the method of applying thia test : — 
2 c.c. of the sample are treated with lo c.c. of glacial acetic 
acid, and heated for five minutes in a loosely corked test- 
tnbe in a water-bath. The mixture ia then filtered, and the 
middle part of the filtrate is collected apart. A weighed 
quantity of this is titrated with standard alkali, and the 
weight of glacial acetic acid is calculated. The difierence in 
weight between that of the solution and the acid obtained by 
this titration gives the amount of oil contained in the former. 

The following table gives the numbers which were 
obtained for the solubility of diflerent mixtures of 
containing a known amount of resin oil: — 



■BDDDl (per cent. bjToU of ^'»'a 

,tp m-. rooij in iriiiurt. Bp. gr 

gt JUnsTBl OH lued, o-gijg. 
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07796 
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1-3237 
1778S 
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The highest amount dissolved when pure mineral oil -Bras 
■6056, so that any increase above this is indicative 
admisture with resin oil. It is to bo noted, howeve^ 
that the quantity dissolved does not increase in proportit 
to the amount of the adulterant present, 
is not quantitative. 

The dirt'ei-ences in the iodine and bromine absorpti 
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of resin oil and mineral oils are also distinguishing features. 
By Hdbl's method (see p. 248) Yalenta found that mineral 
oils absorb only 140 mgms. of iodine per gram of oil, while 
resin oils range from 430 to 480 mgms, 

4. It has been suggested that the presence of resin oil 
when mixed with mineral oils may be detected by fractional 
distillation. A quantity of the sample is to be distilled and 
separated into five equal fractions. If resin oil be present, 
the specific gravities of the fractions will be found to differ 
from those of corresponding fractions of piu*e oils. 

Detection of Fatty Oils in Mineral Oils.'*'— The 
method recommended by Lux is founded upon the different 
behaviour of the fatty and mineral oils, when heated with 
potash, potassium, soda, or sodium. For instance, rape oil, 
when heated with potash or soda to a high temperature, 
saponifies — stirring or shaking promoting the reaction. At 
a temperature of 250* C. rape oil gelatinizes with potash or 
soda in five minutes ; after fifteen minutes, the oil turns brown 
and solidifies to a buttery mass. On the other hand, mineral 
oils treated in the same way become darker, but do not alter 
their state of aggregation. A. Prdiminary Test : Detection 
of larger quantities of fatty oils (about 10 per cent, or more). 
— To about 5 c.c. of the oil under examination in a test-tube 
is added a small piece of sodium hydrate, the liquid heated 
directly over the flame to boiling, and kept boiling for about 
one to two minutes. Larger quantities of fatty oil are 
detected by the peculiar empyreumatic smell given off, and 
by the solidification of the liquid on slightly cooling. 

If a negative result is obtained, proceed as follows : — B. 
The detection of smaller quantities of fatty oils (2 per cent. 
or less). — Two medium-sized beakers are taken, of which 
the one can be pushed so far into the other as to leave a 

• "Zeitschr. f. Anal. Cbem." 24, 2, 347; "Analyst," 1885, 169. 
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Bpace of about' 1-2 cm. between the twa Into the lai^ger 
beaker is placed enough paraffin to bring its surface half- 
way up between the sides of the two beakers. The inside 
beaker is also filled with paraffin to the same height. A 
paraffin-bath constructed in this way cannot be over-heated. 
A thermometer hung in the inner beaker should be kept at 
about 200-210^ C. Two test-tubes are now supplied with 
a few C.C. of the oil ; to the one are added some shavings 
of potassium, to the other a stick of potassium hydrate, so 
that the latter stands about i cm. above the surface of the 
oil. The two test-tubes are placed in the bath^ and the 
time noted, and after fifteen minutes they are taken out 
and allowed to cooL If the mineral oil contain as much as 
2 per cent, fatty oil, solidification takes place in one of 
the two test-tubes, or, generally, in both, to a tough jelly. 

Detection of Mineral Oils in Fats.* — F. Nitsche heats 
10 gms. of the sample with 7 gms. of soda solution, 38^ B., 
and 30 gms. 90 per cent, alcohol in a water-bath until the 
alcohol begins to boil, and ho then adds slowly 40 gms. 
glycerine, 28° B. 10 c.c. of petroleum spirit is then added 
to the soap solution, which appears turbid if there is an 
appreciable quantity of mineral oil present, and the mixture is 
thoroughly shaken. The petroleum spirit dissolves the hydro- 
carbons, and sepai*ates easily and completely from the soap 
solution, which does not solidify at ordinary temperatures, 
owing to the presence of the added glycerine. On evapor- 
ating the petroleum spirit, the mineral oil remains behind. 

For quantitative analysis it is more exact to saponify 
other 10 gms. of the fat, separate the fatty acids, titrate, and 
compuH) the quantity of alkali used with that required by 
the above glycerine soap, which has been washed with 
benzene, and deooui}H>sod by boiling ^ith sulphuric acid. 



* «*l>higl. l\>lvt, Jouni," 251. 335 ; " J. Soc Chcm. Ind." 1884, 322, 
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Detection of Solar Oil in Petroleum.^ — Gommeix^ial 
petroleum is said to have a density of from 0*795 ^ 0*804, 
solar oil from 0*830 to 0*870, so that a density of the sample 
higher than 0*804 points to the presence of solar oil. The 
boiling point of ordinary petroleum is said to range from 
180° to 350° C. and that of solar oil between 240** and 300® C. 
When petroleum is treated with concentrated sulphuric 
add, the oil remains colourless, and only the acid is coloured 
a light brown. If solar oil be thus treated, it becomes 
brown, and the acid a dark reddish-brown. On treating a 
mixture of petroleum and solar oil with acid, the colour of 
the oil is the more intense in proportion to the quantity of 
solar oil present. After some hours, the red-brown colour 
of the oil changes to violet-red, whilst the acid remains 
brown. Dr. Heppe finds that this method is not very 
satisfactory if the petroleum has been badly purified and 
good solar oil mixed with it. He has therefore devised a 
xnethod which he considers affords good results with American 
petroleum. The sample is treated with perfectly drv' 
copper butyrate in powder. The salt dissolves, giving a 
l^luish-green colour to the solution, which is now heated. 
If sola I- oil be present, a yellow colour is produced at 1 20° C, 
^th separation of yellow flocks, the quantity being in pro- 
portion to the amount of the admixture. If this oil be 
absent, the solution remains green and clear, even at a 
temperature of 210** C. Upon cooling the solution, a 
yellowish-brown precipitate is at first thrown down, and 
upon this a second precipitate of a greenish-blue colour, the 
liquid above being a pale-yellow. The first precipitate is 
due to the solar oil, the second to the petroleum. When 
the sample is free from solar oil, flie liquid above the 
precipitate due to petroleum is almost colourless. The 

* Dr. G. Heppe, "Cliemiscli. Techn. Central- Anzeigcr ; " "J. Soc. 
Cliem. Ind.*' 1884, 232. 



copper butjrate employed was prepared from ordinaiy 
commercial butyric «fiil. 

Determiiiatioii of Oil in Faraffln Soale. — Paraffin 
scale in (leporiited from the oils in which it is dissolved by 
cooling to a. low temperature. It is crude solid parafEn. 
A method of determining the quantity of oil contained in it 
ia described by Mr. Boverton Redwood,* A modification 
of the " Boomer " press is employed, the minute deflection 
of the cross-head being magnified by levers, and con- 
spicuoueiy exhibited on the scale. The sample of scale is 
placed in a shallow iron cup, between circular pieces o! 
calico, cut to tit, and with a, sufBcient number of sheets of 
blotting-paper of similar size, above and below, to absorb 
the oil. The plunger of the press, accurately fitting the cup, 
is screwed down, the pressure applied being about 9 cwt. 
per square inch. Mercury-cups are provided in the plunger 
and bed-plate of the press for taking the temperature. Th» 
quantity of oil obtained varies with the temperature 
employed, the amount of pressure, the length of time the 
pressure is continued, and the quantity of material operated 
upon, in relation to the diameter of the press-cake. In his 
experiments Mr. Redwood operated at 60' F, — with an 
indicated pressure of 9 tons appHed for five minutes. The 
following are some of the results obtained ; — 
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Mr. Watson Smith determines the paraffin in oils as 
follows : — 10 gnis, are treated with 108 c.c. of concentrated 
sulphuric acid, and the whole heated in a water-bath. The 
mixture is then cooled, and poured into 500 c.c. of water, 
when, on standing, the paraffin separates out as a layer on 
the surface of water. It is carefully removed, dried between 
blotting-paper, and weighed.* 

Estimation of Carbon Disiilphide in Crude Naph- 
thas. — Messrs. Holland and Babcourt Phillips f recom- 
mend the following process : — 

i^. Into a piece of combustion-tube, about 1 2 inches long, 
sealed at one end, and drawn out at the other extremity so 
as to form a funnel, are introduced 2 c.c. of the naphtha to 
be tested ; next, 5 c.c. of ferric chloride solution (240 gms. 
Pe,Gl^ in i litre) ; and, finally, 10 c.c. of strong ammonia, 
The tube is now carefully sealed and well shaken. 

2**. The tube is wrapped in a cloth, and immersed in 
l)oiling water for an hour or so. By this means the sulphur 
of the ammonium sulphide formed is fixed as a metallic 
sulphide. 

3^. At the expiration of about an hour, the tube is taken 
out, allowed to cool, and opened. The contents are trans- 
ferred to a flask, of about 16 oz. capacity, and evaporated 
just to dryness. This may be done over a Bunsen flame 
with careful management. 

4". 20 c.c. of fuming nitric acid are now added all at once 
to the residue in the flask, and the whole is boiled nearly 
to dryness. As a rule the sulphur will be found to have 
been completely oxidized. Should this not be the case, 
a little more nitric acid will generally efiect it. Hydro- 
chloric acid is then added, and some water, and the solution 
is filtered. 

• "J. Soc. Chem. Ind." 1884, lO- t Ibid, 295. 
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5*. The sulphnrio acid in the filtrate is then determined 
as barium sulphate in the usual manner. 

Note.— As it is not possible to get the whole of the f erroos 
sulphide, &c., out of the tube with water alone, it is best to 
use a little hydrochloric acid to which have been added a 
few crystals of potassium chlorate. 

The authors tested the accuracy of the process by the 
following experiments : — 
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In two samples of ordinary crude naphthas 0*143 ^^^ 
0*207 per cent, of disulpliide were found. 

It is admitted that the process may return as carbon 
disulphide any other sulphur compounds present. 

Action of Bromine on Shale and Petroleum Pro- 
ducts.* — One of the best known and most characteristic of 
the properties of the defines, or hydrocarbons of the ethylene 
series, is the readiness with which they enter into combina- 
tion with bromine to form additive compounds of a stable 
and definite character. The paraffins or hydrocarbons of 
the marsh-gas series, on the other hand, do not form such 
compounds with bromine. This behaviour towards bromine 
affords different results when shale and petroleum products 

♦ Allen, " Year^Book of Pharmacy," 1881, 490. 
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are operated upon, in consequence of their dissimilar consti- 
tution. The method of procedure to determine this adopted 
by Mr. Allen is as follows : — 

A solution of sodium hypobromite is prepared by measur- 
ing out 40 C.C. of bromine, gi^ually adding solution of 
caustic soda (avoiding any rise of temperature) till the 
liquid is slightly alkaline and of a light-yellow colour, 
and then diluting the liquid with water to i litre. The 
strength of this solution is then ascertained by measuring 
out 20 C.C., diluting with about 150 c.c. of water in a porcelain 
dish, adding a strong solution of pure potassium iodide, and 
acidulating with hydrochloric acid. If any black precipitate 
of iodine occur, more potassium iodide solution is added till 
the mixture has a clear brown colour. The iodine set free 
is then titrated with deci-normal solution of sodium hypo- 
sulphite (24*8 gms. of crystallized Na^SjOj per litre), each 
C.C. of which, if of accurate strength, corresponds to 
•008 gm. of bromine in the 20 c.c. employed. The end of 
the reaction is indicated by the disappearance of the brown 
colour, and may be rendered still more sharp by adding a 
few drops of starch solution towards the end of the titration. 

Five grams or 5 c.c. of the sample are next placed in a 
small glass-tapped separator, or burette, 5 c.c. of the bro- 
mine solution added, the whole acidulated with hydrochloric 
acid (dil.), and well agitated. The liberated bromine will 
be dissolved by the hydrocarbons, in most cases forming a 
bromide, or bromo-substitution product. In either case the 
red colour of the free bromine will disappear partially or com- 
pletely. If, on standing a minute or two, the layer of hydro- 
carbon is found to have a marked red or yellow colour, the 
bromine treatment is at an end, but, otherwise, a further 
addition of a known measure of hypobromite solution is 
made, and again agitated. Excess of bromine solution 
having been added, as indicated by the permanent red 

u 
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or yellow colour of the hydrocarbon layer, thB mixtuxe is 
allowed to rest for a few minates to permit the aqueous 
Hquid to separate. In most cases this occurs readily, bat 
in others the brominated oil adheres to the sides of the 
vessel, and, if about the same density as the aqueous liquid, 
only separates with great difficulty. In such oases it is 
desirable to add sufficient petroleum spirit to cause the 
hydrocarbon to rise readily to the surface. This plan never 
fails. The petroleum spirit employed may be ordinary 
commercial '^ benzoline," previously agitated with enough 
bromine water to render it permanently coloured, and then 
with sufficient soda to decolorize it. Treated in this 
manner, it is rendered indifferent to bromine. 

Complete separation of the two layers having been 
eifeeted, the aqueous liquid is run off through the tap into 
a porcelain basin, and then brominated oil is shaken with 
sufficient solution of caustic soda to render it colourless. The 
soda solution is run off into the porcelain basin, the oil 
washed by agitation with a little water, and the washings 
also run off. Potassium iodide is then added to the liquid 
in the basin, and the mixture is rendered distinctly acid by 
hydrochloric acid. The whole is then titrated with hypo- 
sulphite in the same manner as the bromine solution. The 
quantity of bromine thus found is the excess employed, and, 
if deducted from the total quantity present in the hypo- 
bromite added to the oil, the weight of bromine will be 
found which is required to combine with the quantity of 
the oil taken for the experiment. 

"When a solid hydrocarbon, such as vaseline or paraffin 
wax, is to be examined, 2 gms. of it are dissolved in the 
smallest possible quantity of petroleum spirit (previously 
brominated as already described) and the solution so 
obtained treated in the usual manner. 

The following table shows the proportion of bromine 
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which Mr. Allen found to react with samples of represen- 
tative commercial samples^ consisting wholly or chiefly of 
hydrocarhons : — 



Sabetance. 


Sp. gr. at 

n-f C. 


Grams Bromine com- 
bining with 100 gms. 
Sample. 


Percentage of 
Bromine in Product. 


Shale. 


Petroleum. 


Shale. 


Petroleum. 


Shale. 


Petroleum. 


Naphthas : 














Gasolene... 


•66i 


•65 a 


67-1 


ri 


41-6 


4-8 


Naphtha... 


•718 


•690 


94*9 


10*0 


48-7 


8-8 


Burning o<Is 


*8oi 


*8oo 


387 


i7-a 


279 


t4'7 


LnbricatiEg 














oils 


'889 


•86a 
(valvoline) 


56 4 


31*6 

(valvoline) 


36*0 


17-7 
(valvoline) 


Ditto 


•875 


•905 


(bloom- 


31-8 


(bloom- 


241 




(bloom- 


(oleo- 


(oleo- 


(oleo- 




less) 


naphtha) 


less) 


naphtha) 


less) 


naphtha) 


Vaseline ... 


• •• 


• • • 


... 


19*7 


• ■ • 


i6-5 



!From these results it will be seen that there is in each 
ease a striking difference between the proportion of bromine 
assimilated by any of the shale products and the quantity 
which combines with the parallel product from petroleum. 
Thus, while the shale naphtha took up nearly its own weight 
of bromine, the petroleum product combined with only 
10 per cent., and the gasolenes, burning oils, and lubricating 
oils exhibit similar but less striking differences. 

Testing Ozokerit. — Dr. B. Lach* determines the 
value of ozokerit in the following manner : — 100 gms. of 
the wax are treated at 170°- 180° C. with 20 gms. fuming 
sulphuric acid in a weighed dish, the mixture being con- 
stantly stirred until sulphurous acid ceases to be given off. 
The difference in weight gives the loss due to volatilization 
^petroleum and water). The residue is mixed with 10 per 



» "Chem. Zeit." 51, 905; "Analyst," 1885, 153. 
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cent, of a decolorizing powder (tUe residues of blood-lye 
salt) previously dried at 140** C, and allowed to cooL 
One-tenth part of the mixture is then weighed out and 
extracted with benzol. The residue is dried at about 
180° C. ; the difference in weight gives the amount of wax. 
The operation takes about four hours, but does not require . 
much attention. 



II. LUBRICATING QUALITIES. 

Lubrioatmg Values of Oils. — The following charac- 
teristics of an efficient lubricator are given in Spon's " En- 
cydopsedia " : — 

(i) Sufficient " body '* to keep the suifaceB, between which it is inter- 
posed, from coming into contact. 

(2) The greatest fluidity consistent with (i). 

(3) A minimum co-efficient of friction. 

(4) A maximum capacity for receiving and distributing heat. 

(5) Freedom from tendency to ** gum/' or oxidize. 

(6) Absence of acid and other properties injurious to the materials in 
contact with it. 

> (7) High vaporization and decomposition temperature, and low solidifi- 
cation temperature. 

(8) Special adaptation to the conditions of ase. 

(9) Freedom from all foreign matters. 

In testing an oil to ascertain how far it meets the above 

requirements, the following points should be investigated : — 

1°. Identification and purity 1 -o i j.i_ j 

^ .; . ^ r By general methods. 

2°. Specific gravity J 

3°. Viscosity/; 4°. Gumming.— ^These can be both ascer- 
tained at once by noticing the time required by a drop 
to traverse a known distance. Or, a piece of blotting- 
paper dipped in the oil is held up to drain — symmetrical 
drops indicate good fluidity ; a spreading tendency, viscosity. 
Retention of the oil on the paper for some hours at 93 i® C* 
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(200* F.), or for some days at ordinary temperatures^ will 
show rate of gumming. (See also p. 303.) 

5**. Testing as to decomposition ^ vaporization, and ignition 
temperature. Animal and vegetable oils do not vaporize, 
but decompose at high temperatures. 
6**. Acidity, (See p. 236.) 

7^ Coefficient of friction (i.e., the proportion which re- 
sistance to sliding bears to the force which presses the sur- 
faces together). (See p. 300.) 

The suitability of a lubricant depends on the work to be 
done, and is not constant. In order to procure the nearest 
possible approach to what is required for special purposes, 
compounds are used which are mainly mixtures of mineral 
and animal or vegetable oils in proportions calculated to 
give the particular properties required. 

The general experience gained tends to the following 
results : * — 

1°. A mineral oil flashing below 300' F, (149*^ C.) is un- 
safe, on account of causing fire. 

2*. A mineral oil evaporating more than 5 per cent, 
in ten hours at 140** F. (60** C.) is inadmissible, as a 
viscous residue is apt to be left, or the bearings are left 
dry. 

3°. The most fluid oil that will remain in its place, ful- 
filling other conditions, is the best for light bearings at high 
speeds. 

4°. The best oil is that which has greatest adhesion to 
metallic surfaces, and the least cohesion in its own particles. 
In this respect we have — 



1. Fine mineral oils. 

2. Sperm. 



3. Neat*s-foot. 

4. Lard oil. 



* Spok's "Encyclopcedia.'' 
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5**. Consequently, finest mineral oils are best for light 
bearings and high velocities. 

6°. The best animal oil to give body to fine mineral oil is 
sperm. 

7**. Lard and neat's-foot oil may replace sperm when great 
tenacity is required. 

8". Mineral oils alone are unsuitable for the heaviest 
machinery, on account of their want of body, and their 
high degree of inflammabihty. 

9°. Well-purified animal oils are suitable for very heavy 
machinery. 

io°. Olive on is the best of the vegetable oils, as it can be 
purified without the use of mineral acids. 

11°. The other vegetable oils, admissible but far inferior, 
stated in order are : — 



1. Gingelly. 

2. Ground-nut. 



3. Colza. 

4. Cotton-seed. 



12°. No oil is admissible which has been purified by 
mineral acids. 

i3°- 



1 

The Best 

Mineral Oil 

for 


Has a sp. gr. 
at 

60° F. {.li'fQ.) 


Evaporating 
Point. 


Flashing Point. 


Cylinders 


0-893 
0-880 

0-871 


Fahr. Cent. 
550° ... 288** 

443 ... 229 
424 ... 218 


Fahr. Cent. 
680° ... 360" 
578 ... 269 

505 ... 262 


Heavy machineiy 

Light bearings & 
high velocities 



For practically testing the lubricating Values of oils, 
one of the following machines (Figs. 7, 9, 10, ii) made 
by Messrs. W, H. Bailey & Co., of Salford, may be 
employed ; — 
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. Stapfer*B Apparatufl.— In this machine, dasigDed by 
, H. Stapfeb, the frittional si;rf;ice steps (A A) aie subjected 
j to great pressure by the weights (B B) sliding on levBrs 
I (C C), and capable of Iwing fixed a.t any desired distance 
1 Erom the drum. A small ijuantity of the oil (sibout 2 drope) 




Q the drum, oi' i^llrr. u.i.l tlu- iiiacluL,,-. 1 
1 revolutions per minute. That oil which permits 
the greatest number of revolutions to bo made before the 
\ tbermometer registers 200° F. is considered the best oil. 

The following table may servo as a guide to those using 
I this tester : — 
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The results obtained may be recorded ae in the following 
diagram, showing the revolutions required to produce frio- 
tiooal heat : — 

Fio. 8. 
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Hours and minutes may be observed lustead of the 
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number of revolutions, as it really amounts to the same 
thing if the speed is anything like equaL 

Big. 8 shows a simple design for diagram of compaiutive 
results attainable. The two lines illustrate the behaviour 
of two different samples of oil under test. The bottom 
line shows a splendid . quality of prepared and purified 
sperm that, starting at a temperature of 67° F., has 
with 70,000 revolutions only attained 176°; while the 
other, an indifferent mixed oil, attains 200° with only 
19,000 revolutions. By means of a diagram like this a 
permanent record of all tests can be kept for future 
guidance. 

If the diagram is made large enough, it may be used for 
a dozen different tests. A good way is to use a different 
coloured ink for each distinct oil. 

The following results were obtained by Mr. J. Veitch 
Wilson, of Manchester, by the Stapfer apparatus, but 
operating in a different manner from that recommended 
above. Wishing to ascertain the effect of different oils, as 
nearly as possible, under conditions of actual working, Mr. 
Wilson used 10 or 12 drops of oil, and ran the machine for 
one hour and a half, noting the time taken to get up full 
speed, the temperature attained and maintained during each 
experiment, and, in the case of some oils, the point at which 
they began to smoke and the condition of the brasses after 
each trial. Each oil was tested three times — once in the 
morning, once in the forenoon, and once in the afternoon, 
and the instrument was thoroughly cleaned between each 
test. 

The figures in last column, headed " Heat," represent the 
average maximum temperature maintained during three 
tests of an hour and a half each, of each oil examined, save 
in the case of the mineral oils, the trials of which had to be 
stopped in from thirty to sixty minutes^ as the oil became 
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by that time exliausted, and there was danger of spoiling 
the tester. 



Name of Material. 


Sp. ffr. at 

X. 


Dudy, in Seconds, at 


HMt 

Developed. 
5- 


60° F. 
9. 


iao° F. 
• 3. 


i8o«F. 
4. 


Water.... 

Castor oil 


1000 
960 

990 

916 
916 

915 
880 

905 

875 


Solid 

143 
112 

108 

96 

92 

47 
45 
30 


132 

41 
37 

40 
41 

38 

37 
30 


41 

26 

25 
29 

28 
28 

25 


Fahr. 
158' 

141 

148 
146 

143 

133 
121 

117 


Besin oil ... 

Engine tallow 

Tallow or animal oil 

Neat's-foot oil 

Rape oil 


Lard oil 

Olive oil 


Sperm oil 

Mineral oil 


»> 



The figures in the second, third, and fourth columns 
indicate in seconds the relative " body " of each oil at 60°, 
120", and 180° F., obtained by noting the time taken by a 
given quantity of oil in flowing through the orifice of 
TowNSON & Mercer's viscosity apparatus (see Fig. 13, p. 
306). 

Mr. Wilson points out that there is a uniform coincidence 
between the body or thickness of the oil, as shown in 
columns 2, 3, and 4, and the temperature developed by 
each, as shown in the last column. The only apparent 
discrepancy occurs in the case of tallow oil, which, although 
much thicker than rape, lard, or olive oil, at 60° F. develops 
a lower temperature than these ; but if attention be directed 
to the respective bodies of these oils at 120° F., and more 
particularly at 180° F., it will be found that the anomaly 
disappears, and the irregularity may be explained by the 
fact that, as tallow oil frequently contains a good deal of 
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I BteorisQ, a higher temperature may be refiuired to thoiouglily 
I liquefy it than is required by the other oils. 




2. Thurston's Apparatus. — This ia the invention of 
Prof. K. H. Thuhston, of Hoboten, New Jersey.* )''igK. 9 

• Dir«DtionB for iisina Thuraton'H Priotion Apparatus ,-Tpgt 
Ihe I'llirionat at the presunre iimler wbkh it in [inipospJ lliiit iho journal 
un wliii^h it n to l« used shall rnn. 

The machine it HIted for a niJo rnnjn of prcnsuren, ns is seen in tha 
index pltttB M N, no the pendnlom II H (Fig. 9), wliero tlio Inrge figiiroB 
reprcBf-nt the tolol pi'Btuiiruii on (ha joutnul, and those opposite, ilia cor- 
reapnnding pressures per squaro inch. 

The speed of the mauhine, when the halt is npon the largijst pu'le^- of 
the cone C, sbaulil b« tbikt nhich will give the leaet ^peed uF nihiiing at 
the ^nrfiiee of tha letting journal, which is to be nuiiallf adcipted. 

f'o-e(ffwViKo//'rT<rtio«.— The figures OB Ihe arc PP, tniTeraed by tha 
pninler O, attached to the pendulum, are Buih that Ihe quotient of the 



and lo are illustrations of the machine — differing slightly 
in form, but identical in principle. 

In each there ia a journal carrying a email shaft in two 
bearings The journal ia grasped by brass steps which 
are in connection with a pendulous weight and are forced 
against the journal by means of a screw which com- 
presses a coil spring. The amount of this pressure is 
indicated on a scale like that of a spring balance. A " bob " 
at the end of the pendulous arm gives the weight necessary 
to resist deflection. The angle of deflection is measured on 



L 



feailing nn the nru F P, by die toliil pi«)'iiui'e read from tbe tV'int o( llie 
penduluiu Bt M N, gives tlie " co-efficient of friotiun " — i.e., ibu propor- 
lion ortbnt preBsure wbicL mcaenres 1he reBistaace dus to friutinn. 

A prinled talila is furnisliBd willi L'Soli mauhine, giving thviu! co^ffi- 
cienls for a wide langH of praganreB nnd arc-readiiiEB. 

To detSTiaine the Lubricating QtuiUly.- liBmoTa the pendiilum H H 
from the testing journal G G, ailjuat the maoliiiie to run itt tlie deaircd 
pressure \>y turning the sorew-head K projecting from the lower end o( 
the pendulum, until the index M ubuve shows ihe right pressure ; siljait 
it lo mn at the required speed by plueing Ihe iK'lt on the rigiit jiuUejT C. 

Throw out the hearings hy means of two liltio ixaa on Che head of 
the penilitinm H in the amaU moehine, or br setting dowu tha hritas nut 
immediately under the head iii the large nmchinu. CarGfullj slide the 
peaduluni npon the teatiug-juurnal G U, and see that no scnttcbing of 
journal ur brasses tufces place. 

Oil ibe jouruul through the oll-oupn or the oil-boles ; set the maoliiiie 
in motion, running it a niument until the oil ia well diHtiibuted aver ibe 
journal. 

Kelt stop tliB machine ; loOBan tbe nnt or the cnma which confiDe the 
Bpring, and, vlien it is fiiirly in cfjnlnct and bearing on tlie lower hrnss 
■mlh full pi'esBure, turn the brass nut or the cams fairly out of contact, 
la that the spring may not be jatumcd by their shaliing back ultil« 
VQi'king. Now, stnrt the machine again and run until the iHihsvioiir uf 
the oil is dEtenuined, keeping up a Irse feed throughout tbe espariment. 

At inlervula of i>ne or more minutes, as ma; prove most BatisfaclTr, 
ahserro and record the temperature given by the thermometer Q Q. .iiid 
Ibe reading indicated en the arc F of the machine, by the pointer U. When 
both readingE) have ceased lo vary, the experiment may be tennioattd. 

Itomuve Ibn pendulum, Urst relieving iho jireseurc uf the spring, and 
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an arc or qnadrmt in snch units th^ the division of the 
figures may be read off, and give, not only the angle of 
deflection, but also the co-efficient of friction. A thenno- 
Eieter on the top brass gives the temperature in a manner 
amilar to that of the Stapfer tester. The machine is used 
much in the same way as that previously described. It is 
employed in the engineering department of the United 
States Navy and by various Railway Companies, The 
following table gives the results of experiments conducted 
under the personal direction of Prof. Thurston, the rubbing 
Borfaces being driven at the rate of 750 feet per minute : — 



Co^ffloimts o/Frietim 


and Endurance qf Lubricants 




™" 


i 

I 


i 
1 


1 


^ 


Name of Oil. 


1 


« 




O'D, 

0-oj 

(,■07 


8p«™-»inlcr .| 


,6 
■ 6 


s 




t^ 




lb. 


4i 

1 
1 

= 10 


'J' 

•JS 

,60 

1 


;;;!:';: 




KealV-foot | 


3 

Vi 


!! 


C«d 1 


— { 


' 


; 


* 



cImd the jonrnnl and brassea with exceedingly grent cam from every 
ttgn of grease ; and lie Kspecially careful not to Itave a p.irtiole of lint 
on either BHrface, or any greaae in the oil-cup or oil-pnBKagcM. 

A camparisoii of the results thus obtnizicd with Beveral oils n-ill eboir 
tiioir rel&tire vuluea as redncers of friction. 

In each case, record in tables like the blanks $cnt with the niachiiie :— 
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This high speed was purposely chosen, otherwise the tHals 
under moderate pressure might occupy many days. It will 
be observed that, in addition to giving the time of endurance 
in minutes, the pressure per square inch on the journal has 
been noted, as well as the rise of tempemture and the 
co-efficient of friction. It will also be seen that the 
various lubricants were tested with 8 lb., with i6 lb., 
and with 48 lb. pressure per square inch, so that the 
behaviour of each oil under heavy and light pressure could 
be criticized. 

3. Pendulum Test. — Mr. Bailey has designed a pendu- 
lum test which may be found useful in testing oils which 
will not be subjected to heavy pressures, such as those for 
clocks and watches, and light spindles. It consists of a 
pendulum (Fig. 11) to which is attached a link, which 
imparts a reciprocating motion to a small piece of brass. By 
simply placing one drop of oil on the surface of the brass 
and noticing how many times different oils will permit the 
pendulum to vibrate without stopping, useful information 
may be obtained about the value of a lubricant when not sub- 
jected to heavy wear and tear. The behaviour of an oil may 



1. The pressure and speed of rubbing at each trial. 

2. The obsiiFved temperature. 

3. The readings on the arc of the inachine. 

4. The calculated co-efficients of friction. 

Enter at the end of the trial the average and the miinmnm co-; 
efficients, and the total distance rvbhed over by the bearing surfaces. 

An Appi'oximate Valve, by which to compare the oils, can* be calcu- 
lated, based on the assumption that they will have a money-value 
proportionate to their durability and to the inverse ratio of the value of 
the co-efiBcient of friction. Thus: suppose two oils to nin, the one 
ten minutes and the other five, under a pressure of 100 lb. per square 
inch, and both at the same speed, and suppose them to give on test for 
friction the co-efficients 010 and o*o6 respectively. 

Their relative values might be taken at fj- = i, and f = 0*833. If 
the first is worth say 100 pence, the second should be worth 83 J pence. 



be ft!no noticed when subject to ntmosphi 
taking note of the different vibra- 
tions, with one, two, or more days 
<tC an interval ; it may thus indicate 
any pi'ocess of deterioration and 
a.ny incnpacity to reeist oxidation 
and tendency to become varnish. 
■Tliia mode of testing may be valu- 
able to those who have not steam 
power to drive the Thurston or 
Stapfer testers, and, the inventor 
olaims, it will give, in a very definite 
manner, the test for oxidation after 
exposure, quicker, probably, than 
those instruments. 

Viaooaity. — The determination 
of the vtaeositj/ of oils is of great 
importance in forming a judgmeiit 
as to thefr relative value for lubri- 
cating purposes. Lauaksky * uses 
the apparatus I'cpi-esented in I'ig.' 

The arrangement consists of two 
concentric cylindrical vessels of 
sheet brass. The inner one serves 
for the reception of the oil, and is 
provided with a metal tube having 
&bore I mm. wide. The latter oju 
be closed by means of a sliding 
shutter at the bottom of the out- 
nde vessel. The oil to be tested 
Iiaving been introduced into the 



" DitisL Vul. Joiirn," 248, 29 ; " J. Soc. Ci 




inner veBsel, tlie outer on 
means of a. ^team pipe, c 



1^ 



T^^ 



J filled with water, i 
be heated to the d^ 
perature. As soon m 
is of the required teiq 
the slide is drawn, aaj 
of the oil are iiUowfl) 
out through the narlj 
the time occupied belt 
Taking the time j 
in running out loO 
■water from the stung 
tua as unity, the viae 
the oik can be expf 
the ratio existing ,| 
this time and that^J 
by oil at the name ^ 
ture. This ratio I^ 
calls '' specific visccrf 
is desirable that th»4 
should be determiai 
least, three different 
atures — say lo", 3c 
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Name of Oil. 



Cvlinder oil, G , 

Machiae oil, i a, G 

Wagon oil, G 

»f R- 

Naphtha residues, N 

Oleo-naphtha, O, R 

Wagon oil, O, G 

Macliine oil, i b, G 

Oleo-naphtha, i. It 

Machine oil, 2, G 

Oleo-naphtha, 2, R 

Oleonide, 16, R 

n '2, R. 

„ best qaality, R. ... 

Olive Oils. 

Huile vierge 

OL prov. opt. rect. I 

» >» II' ••• 

Sperm Oils. 

Winter oil , 

Summer oil 



Sp. gr. at is° C, 


Spec. Tiseoeity at 
19** c. 


•917 


• 

191 


•914 


102 


•914 


80 


•911 


70 


•910 


55 


•910 


121 


•907 


60 


•907 


59 


•904 


66 


•898 


20 


•894 


20 


•884 


28 


•881 


24 


•881 


26 


•916 


23 


•916 


22 


•916 


22 


•879 


9 


•875 


8 



In practice it will be found desirable for each operator 
to determine his own rates for the oils he examines, as 
the results by diflferent apparatus are not strictly com- 
parable. 

Coleman found the following figures : — 



Oils Examined. 


Equal Measnrefl required the 

foUowingr Number of Seconds to 

run out at $0° C. 


Olive 

Colza TFrench refined) 


495 
660 

480 

300 

390 
460 
510 
420 

450 


Earth-nut 


Sperm 

Seal 

Whale 

Neat's-foot , 


Lard 

Tallow 



jijiother convenient viscometer ia one manufactured \ 
Uessrs. TowsaoN & Mercer, and represented in Fig, ; 
Fluidity of Oils. — It is often advantageous to compare 
the thinness or fluidity of oils 
at increased temperatures. 
The following arrangement, 
shown in Fig. 14, designed 
by Mr.W. H. Bailey, affords 
a ready method for testing 
oils in this way : — 

It consists of a tin box in 
which is fixed at an angle a 
piece of plate-glass 1 2 inches 
in length. A thermometer 
can be seen thiuugh it. A 
graduated scale at the side of 
the box enables the ti-ack of 
k the oil to be measured. The 
I box has a door at the back 
tlirough which a coppervessel 
full of boihng water can be 
introduced. The box is lined 
with felt to prevent rapid radiation, and, when the door is 
closed, several experiments may be conducted before the 
apparatus becomes too cool for use. At the commencement 
the thermometer should indicate 200° F., and a drop of the 
oil being then placed upon the upper end of the glass will 
dow down a few inches, and thu.s the varying fluidity of oils 
subjected to increase of temperature may be compared. 
There are many oils, otherwise good lubricants, which become 
too thin when exposed to slight heat. "Watchmakere' oil 
should be tested both by heat and cold. If, after exposure 
to the temperature of 300° F. as above, the oil di'icH to a var- 
n two or three days after the test, it ia considered 
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for use. The "cold" test ia applied thus; — 15 p.ii'ts of 
Glaubers salt tire put into a emtill gloss vessel, aud a small 
bottle of the sample ia immersed in this. A mixture of 
of hydrochloric acid and 5 pai'ts of cold water is 




then B^ded. The temperature is ascertained by a ther- 
mometer, and the behaviour of the oil noted. Instead of 
the freezing mixture mentioned, pounded ice, or a mixture 
of ice and common suit, may be employed. 

The following tests for the purity of mineral lubricatiug 
oils have been proposed by P. Falke :• — 

I*. Colotcr. — Tho oil must be perfectly clear, and as light 
BA possible. It should not be tiu-bid, which may be caused 
by the presence of water or other substances. If the tur- 
ladity is due to water, the sample froths ou heating, wherea-s 
turbidity caused by sohd matters, such as paraffin, dis- 
appears on wai-miiig and reappeai-s on cooUng. 

* "Cliom. Zeit." 9, 906; "J. Sue. Clicm. Iiid." 1885. 
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2". .Smell. — This should be as little as possible, find sIk 
not increase on warming, 

3°. Jteluiviour w'Uk irate?". — If 3 parts of oil be ^baken, 
witb I part of water in a test-tnbe, warmed, and allowed 
to stand in a water-batb for Gome time, no emulsion must 
Appear between the water and the oil, but the latter ahonid 
shind clear above the water, which should be ouly faintly 
oiMlescent, and perfectly neutral. 

4°. B'Jiavionr wilh Caustic Soda. — The oil should not Iw 
attacked by a cjanHtic lye of i'4o ep. gr., either in tlie cold 
or on warming. Saponification indicates either animal or 
vegetable fat. 

5°. Befiaviour with SulpTmrie Acid. — On mixing with sul- 
phuric acid of sp. gr. i'6o, it must not be coloured brown, 
but yellow at the most; otherwise, resins have not been care- 
fully removed. 

C°, Behavioar with Citric Add. — On mixing with nitric 
acid of sp. gr. 1*45, a rise of temperature takes place, but 
this should not exceed a certain limit. 

7°. Behavimir on Eu^poBure to Air mid Ueat. — Spread in a 
thin layer and exposed to the air for some time, its con- 
sistency must not change, and it should not become acid on 
being heated continuously above 150° C. Heated in open 
vessels, it should not give off combustible vapours, except nt 
ft high temperature, which is usually specified in contracts. 
Its flashing point should be ascertained by Abel's appii- 

S°. BeJiaviour at a Zoto Temperature. — It should bear a 
low temperature without losing its lubricating power, and it 
should not become solid even with veiy gi'eat cold, but bhould 
rather assume the appearance of an ointment. 

9°. Conaiatency. — ^Thia determination is most important. 
The velocity of efflux of pure rape-seed oil is tjiken as a 
staudurd and that of the mineral oil compared with it. 
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106 c.c. of the sample are allowed to flow out of a burette 
with tap, and the time noted. Or, one of the several 
viscometers is used. 

lo**. Specific Gravity, — Oils suitable for various machinery 
range in sp. gr. from 0*875 to 0*950, but only a small 
latitude ('003 at most) is allowable in contracts. 

Gompainson of Eusaian and American Luhricativ^ Oils.* 



Viscosity. 


Bossian. 


1 
American. 


RcAned 
Kupe Oil 


Sp. ST. 
•913 


Sp. jrr. 
•907 


Sp. jnr. 
•898 


Sp. grr. 

•914 

1 


Sp.jfr. 
•907 


1 

Sp. ffr. , 
•891 . 


(I'ur com- 
pari- 
son). 


At7o°P 

Atiao°F 

Loss in viscosity 
percent 


1400 649 
166 i3i 

88 79 


56 
67 


331 
66 

71 


171 
66 


81 

40 

1 

SO 


331 
1X2 

6.< i 



Kussian lubricating oil, besides being, as a rule, prac- 
tically free from solid hydrocarbons, and therefore bearing 
exposure to very low temperatures without becoming 
solidified and clogging the bearings of machinery, has a 
remarkably high viscosity, in relation to its specific gravity. 
Notwithstanding its high viscosity Kussian oil rapidly loses 
** body " upon being raised in temperature, and a reference 
to the viscosity figures for temperatures of 70® and 120° F. 
in the above table will show that this is the case, the loss 
of viscosity between the two temperatures being, in the case 
of the sample having a sp. gr. of '907, 79 per cent., against 
66 per cent, in the case of an American sample of the same 
sp. gr. Where, however, it is desirable to employ an dil of 
high viscosity at comparatively low temperatures, as in the 
lubrication of slow-running heavy machinery, the Russian 
product is superior to the American. Moreover, it may be 



* BovERTON Redwood, "J. See. Chom. Ind." 1885, 77. 



urged tli&t it is because of itti liigli vii^ccisity that 
Uut«ian oil is eo much nttect«d hy vise of teinpei-ature, iar 
it will be noted that in the case of the American oils, as 
well as iu that of the BuKsiun oUs, the [lercentage oi' loss 
increases with the viscosity, the oils of gi*eatest bodj' bei 
most afl'ected. 



III. ILLTJMXNATING EFFICIENCY. 



■ In deciding upon the relative illumiwiting efficiency 
oils it is first necessary to determine whether 
BHmple ia a pure specimen. For cei'tain uses, it ia also 
(lesii'ahle to detei-miue the behaviour of the oil when 
submitted to low temperatures, and to ascertain its eohdify- 
ing point. It should then be tested side by side with a 
standard sample, as to the duralimi of the combustion of 
equal weights of the two oils, the lamps and wicks, of 
course, being of similar construction and dimensions, and 
nil the other conditions of the experiment being also e.xactly 
parallel. Some form of the Argand lamp is the most 
suitable for this purpose. The wick must be trimmed and 
slightly charred before the commencement of the operation, 
the lamps and contents weighed, the lamps lighted and 
placed in position. The duration of the test depends upon 
the purpiwe for which the light ia required, and may extend 
from six to sixteen hours. During the combustion, photo- 
metric observations may be taken at intervals. 

There are various photometers for measuring the 01umi- 
nating intensity (e.g., Eougner's, Rumtohd'b, WHEiTSTOSE'a, 
lliTcliiE's, Bunsen's, and others), hut the Umits of thia 
volume do not permit a detailed description of each. The 
fundamental principle on which all depend is the law that the 
amount of light which falls on any given surface pliiced oppo- 
site to the light is inversely us the wqunre of the distance of 
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the surface from the light. The standard of comparison^ and, 
at present, the only legal standard in England, is a sperm 
candle, of six to the pound, which hums ordinarily at the rate 
of 120 grs. per hour. This amount of light is the '' unit '' 
of illumination. Owing to fluctuations, however, in the 
rate of huming, no reliahle determinations can he made 
without weighing the candles hef ore and after each experi- 
ment. Instead of using candles themselves as a standard, 
the Keate's Moderator lamp,* huming sperm oil, may he 
used. This is suspended at the end of the photometer har 
by means of a collar with lateral steel plates which rest on 
the knife-edges of the forked extremity of the haJance. It 
is provided with a Methven screen, having a slit of such a 
size as to allow a portion of the whole light of the lamp 
equal to that of 2 candles to pass through it. When the 
wick is turned up so as to give a flame of 2 inches in height, 
the lamp burns at the rate of 925 grs. of sperm per hour. 
Or, the gas Beferees' burner, consuming 5 cubic feet of gas 
per hour, provided with the Methven slit, allowing a light 
equal to that of 2 candles to pass through, may be em- 
ployed, and, when gas is available, this is the most con- 
irenient method, as it does away with the necessity, so far 
as the standard is concerned, of weighing. 

Kumford's photometer consists of a . screen of white 
paper, before which is placed, on a table in a dark chamber, 
a black cylindrical rod. In operating, the two lights to be 
compared are so placed that two shadows are thrown upon 
the screen side by side, with an interval between them 
about equal in breadth to either shadow. The weaker light 
is then brought nearer to the screen till the intensity of 
each shadow is equal. The respective distances of the 
lights from the screen are next measured, or read off from 

* Made by Messrs. Sugg & Co^ Westrainster. 
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tixetl scales, on the table. The illuminating powers will be 
in direct ratio of the sqiifti-eB of tliB distaticeB, Thus, suppoee 
the stuudanl candlo or lamp to be 3 feet from the screen, 
and the light under examination at the distance of S feet 
from the eome, then -"-"-3 = %'' — 16 ; i.e., the light afforded 
by the sauiple is equal in intensity to that afforded by lO 
candles. If a candles have been used, or a lamp having the 
light equal to 2 candles, the result must be doubled. Sir 
William Thompson says the "shadow" method of Rumfobd 
will give, with care, Msults within 2 or 3 per cent of 
accuracy, 

BuNSKs'a photometer, or some modification of it {Lbtheby's 
or Evans') is the one generally employed in tbia country for 
testing illumiuants. In it there is a sheet of thin paper, 
with a circle, or preferably a star, in the centre, rendered 
translucent by being impregnated with a mixture of benzol 
and spermaceti. Tlie light to Ije tested is placed on one side 
the disc, and the standard light on the other aide. The 
first is generally kept station-Tiy, while the latter can be 
moved towai-ds or from the disc till both sides are equally 
illuminated, A gi'oduated scale then shows at a glance the 
number of standard candles to which the light is equal, or 
the distances may be measured and the calculation mode ex 
already described. 

"When the lamps are finally weighed, an examination i» 
tnade as to the degree of charring which the wicks have 
Gustained. An average is struck of the photometric obser- 
vations taken during the testing of the duration of combus' 
tion. Those oils are to be preferred which, ctrterls paribut, 
show the least falling off in light intensity towards the end 
of the trial. 

The following calculation has to be made when the stan- 
dard candles used do not bui-n at the normal rate of 120 grs. 
hovir. Suppose, for example, iu burning ten minutes 
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the candle has lost 2i.grs. instead of the normal 20 grs., 
and that the average light during the ten minutes, read 
off from the scale or calculated, is 6 candles. Then, as 
20 : 21 : : 6 : 6*3 standard candles burning at the normal rate. 
• The value of an oil expressed in terms of the '' unit '' of 
illumination may be found as follows: — Suppose that in 
burning for one hour an oil lost in weight 54 grs., and gave 
during that time a light equal to a sperm candle burning at 
the rate of 120 grs. per hour, then 

120 X 70,000 (grs. in gallon)* 
54 X 7,000 (grs. in lb.) ~" *' 

i.e.y I gallon of the oil is equal to 22*2 lb. standard candles. 
The following table by Dr. Franeland shows the illumi- 
nating equivalents of different light-givers : — 





Qnantitieo producinir an 
Lqual Amount of Light. 


Paraffin oil . « 


. I gallon 


Rock oil 


. . . . 1-25 »» 


Paraffin candles 


i8-61b. 


Sperm ,, 
Wax 


22*9 „ 

26-4 „ 


Stearin „ 


27-6 „ 


Composite ,, 
Tallow 


29-5 „ 

36*0 „ 



Cost of laght equal to 20 standard sperm candles burn- 
ing for ten hours at the rate of 120 grs. per hour (Frank- 
land) : — 

Wax • , 

Sperm • • 
Tallow . 
Sperm oil . 

Cost of Petroleum as an lUiuninant. — Experiments 



8, cL 






8. 


d. 


7 24 


Benzcno . 


• 


• 


4i 


6 8 


Coal gas . 


> 


. 


4i 


2 8 


Cannel gas 


• 


. 


3 


I 10 


Petroleum or 


Rock oil 


3 



* If the pp. gr. of the oil were (say) 0*870, then the gallon would 
weigh 70,000 X '87 = 60,900 grs., instead of as above. 
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have been made by Messrs. K and T, H. RedwooB'* as to the 
comparative cost of a given amount of light from petroleum 
oil, colza oil, and coal gas. The following table shows the. 
mean results for the amount of light which would be: ob- 
tained by burning a standard sperm candle for looo hours:-- 

Cast of looo " ComMe^hrnvTBr 



From Petroleam Oil. 


From Cola Oil. 


FromCkNdGNM. 


Prte0 JMT faUM. 


PriMjier jpaUoji. 


JPrieeper xooo cubic fl. 


9 


«. if. 

X o 


«. d. 

I 3 


«. d. 

I 6 


«. d, 

3 o 


«. <f. 

3 6 


4 o 


*. if. 
3 o 


•. d, 

3 6 


4. d. 

4 o 


d, 

7t 


d. 


d. 


«. d, 

1 3 


2 4 


2 8 


*. d. 
3 Of 


*. <f. 
1 3 


*. d. 
1 H 


•. <f. 

1 8 



These numbers show that, taking petroleum oil at is, per 
gallon, and colza oil at 39. 6d, per gallon, the cost of a given 
amount of light is more than three times greater for the 
latter than for the former ; and that, taking petroleum at is, 
per gallon, and coal gas at 3s. 6d. per 1000 cubic feet, a given 
amount of light from the former costs only about half what 
it does when obtained from the latter, while there is the 
additional advantage that properly purified petroleum oil in 
burning does not produce sulphur-compounds. t 

The " Carcel," a mechanical lamp invented in 1800, by 
Carcel, of Paris, is the legal standard in France. The oil 
is forced into the wick at the foot of the reservoir by means 
of a pump moved by clockwork. It requires winding up 

* *• Chemist and DniggiHt,** Dec. 15, 1879. 

+ The Tiinity House Committee have recently reported on the rela- 
tive cost and eflBciency of electricity, gas, and oil as illiiminants, and 
conclude that, *' for all practical purposes, gas and oil are equal,*' and 
that, "for the ordinary necessities of lighthouse illumination, mineral oil 
iH the most Buitable and economical illuminant." — "Nature," 1886, 273. 
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enoe in twelve or fifteen hours, and in burning seven or 
eight hours the action is said to be sufficiently uniform to 
maintain a light of equal intensity for that time. It should 
bom at the rate of 42 gms. (or 648*14 grs.) of colza oil per 
hour, and, under these circumstances, the French authori- 
ties claim that the light is equal to that of ten English 
sperm candles, but, according to the experiments of Mr. 
DiBDiN, the average light so obtained is only equal to 9*5 
average sperm candles. Formerly, Kumford*s shadow test 
was used with this lamp, but this has now been supei'seded 
by the Bunsen disc* 

* Standards of Iiight. — ^The Comroittee appointed to examine the 
standards of white light report that the present standard candle, owing 
to the fact that the spermaceti is not a definite chemical substance, 
and that the constitution of the wick is not sufficiently well defined, is 
not, in any sense of the word, a standard ; that the French " Carcel " is 
also liable to variations ; and that the difficulty of applying the molten 
platinum standard, proposed by Violle, is so great as to render its 
general adoption almost impossible. The majoiity of the Committee feci 
satisfied that, for all present commercial requirementn, the Pentane 
(CjHjj) standard of Mr. Vernon Harcourt — since it has no wick, and 
consumes a material of definite chemical composition — when properly 
defined, is an accurate and convenient standard, and gives more cor- 
rectly than the so-called standard candle an illumination equal to that 
which was legally intended. They, however, consider that further in- 
vpMtigation is necessary before any standard can be recommended for 
ttuivcrsal adoption. — " Nature,*' 1886, 236. 



CHAPTER X. 
BESINS AND VARNISHES. 

A VARNISH— aS'^^i. Vernis (Fr.), FiRNiss (Ger.) — ^is any 
liquid matter which, when applied to the surface of a solid 
body, becomes dry and forms a hard, glossy coating, imper- 
vious to air and moisture. Varnishes generally consist of 
some resinous substance dissolved in a volatile liquid, which 
on evaporation leaves the resin in the form of a film. They 
are commonly divided into two classes — (a) oU varnishes, 
(b) spirit varnishes — according to the substance employed 
as the vehicle or solvent. For oil varnishes the solvents 
are fixed or volatile oils, or mixtures of them. The fixed 
oil used is generally pale linseed, but poppy and nut oils are 
iilso employed. The volatile oil is generally oil of turpentine^ 
which should be pure and colourless. Turpentine varnishes 
dry more readily than fixed oil varnishes, are of a lighter 
colour, more flexible, and cheaper. They are, however, more 
liable to crack, and are less durable. The drying of spirit 
vai'nishes is due to the evaporation of the spirit, but the 
drying of oil varnishes is due to oxidation. 

For spirit varnishes the solvents are spirits of wine, of 
not less strength than 67 o.p. (sp. gr. '8156), and naphtha 
or methylated spirits for the cheaper kinds. A little cam- 
phor is sometimes dissolved in the alcohol to increase the 
solvent power. Spirit varnishes are the most rapid in dry* 
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ingy but are still more apt to crack and peel off than turpentine 
vaiTushes. 

The principal substances which are dissolved in the above 
menstrua are the following :-^ 



I**. Far body and lustre. 

Amber Elcmi 

Animc Lac 

Copal J MaBtio 

2*. For odour. 
Benzoin 

3®, For tinctorial effect. 



Sandarac 



Annotta 

Gamboge 

Sa£&un 



Socotrino aloes 
Turmeric 
Dragon's blood 



Bod sandal wood 

Cochineal 

Indigo 



4**. For Hack colour and body. 
Aspbaltnm 

5', For Umghneaa and elasticity. 
Caoutchouc 

BesinSy which are so lai*goly used in the preparation of 
vamitsbeSy are compounds of vegetable origin, exuding spon- 
taneously from plants, or from incisions in the trunk or 
branches, and hardening on exposure to the air. from 
observations on the resinification of essential oils^DRAGEN- 
DOBFF * expresses himself in favour of the theory that all 
resiiM are formed by the oxidation of hydrocarbons. 

Besixui containing gum or mucilage are csHWQ^gum resins; 
those containing volatile oils are called balsams. 

The resins cannot be very accurately defined, but in a 
general way they may be described as substances which are 
solid at ordinary temperatures, more or less transparent^ 



• " Archiv der Pharm." [3] xv. 50. 
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inflammable, readily fusible, do not volatilise unchan^ 
become negatively electrified by rubbing ; are insoluble tft* -^ 
water, but soluble in alcohol ; mostly inodorous, and i-eadily 
incorporated with fatty bodies by fusion. TLeir specific 
gravity varies from o'g to i'2. The following is a brief 
description of the resins and other substances chiefly used 
ill vai'uish-makiBg : — 

Ambsr. — Syn. Electron, Gr.; Electbum sccnuDM 
(Ph.D.), L,; Ambbe, Sut'ciN, Fr.; Bernstein, Ger.; Lynx- 
stone, Lapis lvscis. — ^A well-known, yellowiah, aerai- 
trantipareat, fossil resin, of which trinkets and the mouth- 
pieces of pt^es are commonly made. 

It is found iu detached pieces on the eea-coast, and is dug 
Hp in diluvial soils. The amber of commerce comes chiefiy 
from the southern coasts of the Baltic, where it is cast 
iisliore between Konigsberg and Memel, and from Germany, 
Polimd, Sicily, and Maryland {XJ.S.}, where it is dug out of 
lieds or mines. It has also been found on the shores of Nor- 
folk, andamall piecesareoocasionally dug up in the gravel pits 
around London. It is probably an antediluvian resin, ajid 
when found on tbe coast is supposed to have been separated, 
by the action of the sea, from neighbouring beds of lignite. 
Much diversity of opinion formerly prevailed amongst 
naturalists and chemists as to the origin of amber, but its 
vegetable origin is now geuei-ally admitted. According to 
Sir David Breh'ster,* its optical properties are those of an 
indni'ated vegetable juice. Insects and vegetable fragments 
are frequently found imbedded in it, and this in a manner 
which conld only have occuiTed when the resui was a viscid 
fluid. Microscopicfd researches liiwe led to the conclusion 
that it is the production of some species of pino, closely 
allied to Ph\u» h(dsam&a.\ 
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Prop. Hard; brittle; tasteless; glossy; generally trans- 
lucent, but sometimes opaque, and occasionally^ though 
rarely, transparent ; colour generally yellow or orange, but 
sometimes yellowish-white ; becomes negatively electric by 
friction ; smells agreeably when rubbed or heated ; fracture 
oonchoidal and vitreous or resinous ; soluble in alkalies and, 
without decomposition, in oil of vitriol, which then becomes 
purple ; insoluble in the essential or fixed oils without long 
digestion and heat ; soluble in chloroform ; melts at about 
550" F.; burns with a yellow flame, emitting at the same 
a peculiar fragrant odour, and leaving a light and shiny 
coal. By dry distillation it yields inflmmndf 1 gases, a 
small quantity of water, a little acetic acid, a volatile oil (oil 
of amber, Oleum succini), at first pale, afterwards brown, 
tliick, and empyreumatic and succinic acid (Acidum suc- 
cinicum) with 12 to 13 per cent, of residual charcoal. Sp. 
gr. 1*065 ^ i*09> ^^^ vsually about 1*07 (1*074 to 1*094, 
Haoeb). It cannot be fused without tmdergoing more or 
less chemical change. 

Amber may be known from mellite and copal, both of 
which are occasionally substituted for it, by the following 
characteristics: — i. Mellite is infusible by heat, and bums 
white. 2. A piece of copal, heated on the point of a knife, 
catches fire, and runs into drops, which flatten as they fall. 
3. Amber burns with spitting and frothing, and when its 
liquefied particles drop they rebound from the plane on 
which they fall (M. HaCy). 4. Neither mellite nor copal 
yields succinic acid by distillation, nor the agreeable odour 
of amber when burnt ; nor do they become so readily elec- 
tric by friction. 5. The " bromine absorption " of amber is 
much loWtr'than that of copal. 

The chief use of amber is to be made into the mouth- 
pieces for pipes, beads for necklaces, and other ornaments 
and tiinkets. It also forms the basis of several varnishes. 
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In medicine, it was formerly given in chrouic coughs, 
hysteria, ki^. 

The finer sorts of amber fetch very high piifes. A piece 
I lb. in weight is said to be worth from ^10 to ^ig. 
5000 dolhira are said to have been offered, Rome years since, 
in Prussia, for a piece weighing 13 lb. It is more valued in 
the East than in England, chiefly, perhaps, on account of 
the Turks and other Orientals believing it to be incapable 
of transmitting infection. In the royal cabinet, Berlin, 
there is a piece weighing 18 lb., supposed to be the largest 
ever found. The coarser kinds alone are employed in 
medicine, varnishes, ic. 

Amber may be coloured by heating in linseed oil to about 
150° or 300° C. Dragon's-blood, alizarin, purpurin, and 
indigo will all dissolve in this oil, and are not decomposed 
at the temperatures mentioned. Fuchsine, aniline violet, 
methyl gi'een, and alkaU blue will not dissolve in linseed 
oQ, The oil and colouring matter are mixed in weighed 
quantities, the amber hung in the mixture, and the whole 
heated to igo'-aoo", kept at that temperature for a few 
minutes, and then allowed to cool slowly to the temperature 
of the air. By vaiying the amounts of colour used, difl'erent 
tints are produced ; f.f?,, indigo gives a lighter or darker 
green, dark blue, or bla<;k, according to the quantity used. 
To obtain pure colours, the bath should be changed from 
time to time, except foi- black, when it is not bo necessary.* 

Natural amber is adulterated to a large extent with 
colophony ,t and insects, moss, ic., such as occur in genuine 
amber, are introduced into the substitute in order to 
heighten the deception. The artifidnl product is, however, 

" Hanaubek, " CliemisolieB Cenlrolblatt," 15, 461 ; "J. Soc. Cliem, 
Ind,'' 1884, 491. 

t " Cliom, Zeiiimg," 56, 1035 ; " Oil and Piiiul Eeii-." 1,6;" J. Soc. 
Clioni. Ind." 1882, 459. 
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easily known by tlie fact that it melts at a much lower tern- 
perature than true amber. Pieces also of genuine amber, after 
softening the edges with caustic potash solution, can be joined 
together very easily, while fragments of the fictitious article, 
similarly treated, wiU only re-unite with great difficulty. 

Anizne. — Si/n, Gum-anim^, A. resin, Anim^ (Fr.), Anime- 
Habz, Koubbabill-Habz (Ger.), Courbaril jutaiba (Nat.). 
—A pale, brownish-yellow, transparent, brittle resin, which 
exudes from the Hymencea courbaril (Linn.), or locust-tree, 
the ff, martiana, and other species of IlymencBa growing in 
tropical America. It contains about 0*2 per cent, of volatile 
oil, which gives it an agreeable odour; mdts without 
decomposition; is (nearly) insoluble in alcohol and in 
caoutchoucine, but forms a gelatinous mass in a mixture of 
the two (TJbe). It bums readily, emitting a very fragrant 
EonelL Sp. gr. V054 to 1*05 7. 

It is used as a fumigation in spasmodic asthma ; in solu- 
tion, as an embrocation ; and in powder, as a substitute for 
gum guaiacum. In this country, however, its chief use is in 
varnishes. 

Benzoin. — Syn. Gum benzoin, Benjamin, Gum benjamin, 
Benzoinum (Lat.), Benjoin (Fr.), Benzol (Ger.). — ^The bal- 
samic resin exuded from incisions made in the stem of the 
Styrax benzoin, a native of Sumatra, Java, Borneo, Laos, 
andSiam. 

Odour, agreeable, somewhat like that of vanilla, but more 
balsamic ; fracture, conchoidal ; appearance, greasy ; sp. gr. 
1*063 *o i"092. According to Hager, the ^p. gr. of Siam 
benzoin is 1*235 y Pei^ang benzoin, i'i45 ^^ ^'^SS l .^^^ o^ 
Borneo benzoin, from 1*165 to I'lyo. ^* fuses at a gentle 
heat, and exhales white fumes, which, on condensation, are 
found to be benzoic acid contaminated with a little volatile 
oil. Alcohol dissolves the larger portion of it, ether much 
less, and the volatile and fixed oils only a Httle. It contains 

Y 
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from 9 to 1 8 or 20 per cent, of benzoic acid, according to 
quality. It burns with an agreeable odour. The resin and 
its alcoholic solution strike a bright-red colour with oil of 
vitriol, and a green colour with perchloride of iron. 

It is chiefly employed in perfumery, and as an ingredient 
in incense, fumigating pastilles, <!bc. ; also in court-plaster, 
in certain cosmetics, and to scent the varnish used for snuff- 
boxes, walking-sticks, &c. 

Colophony. — Syn, Rosin. — This is the residue remaiiiing 
in the retort after the distillation of common turpentine. 
When it retains some water, it is known as white and yellow 
resin, and is in this state translucent. When deprived of 
water by fusion, it is called brown or black resin, colophony, 
rosin, or fiddler's rosin. 

Hosin is a brittle, tasteless, and almost inodorous substance, 
of a smooth shining fracture. Sp. gr. about i*o8o. £[Aa£B 
finds the sp. gr. of pine resin i '083-1 '084, and of very dark 
colophony I'loo. It softens at 160** F. Fuses at 275** F. 

Resin, or Rosin, Oil, — ^This is a product of the dry 
distillation of resin. The apparatus for its production con- 
sists of an iron pot, a head -piece, a condensing arrangement 
and a receiver. 

In distilKng the resin, a bright oil first comes over with 
water. As soon as a cessation in the flow of the distillate 
occurs, the receiver is changed, and the heat is further 
raised, when a red-coloured and heavy rosin oil comes over. 
The black residue remaining in the pot is used as pitch. 
The light oil, called " pinoline," is rectified, and the acetic 
acid water, which passed over with it, is saturated with 
calcium hydrate, filtered, and evaporated to dryness, and the 
calcium acetate obtained is employed in the manufacture of 
acetic acid. The rosin oil, obtained after the light oil has 
passed over, has a dark violet-blue colour, and is called 
" blue rosin oil.'' The red oil is boiled for a day with water, 
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the evaporated water being returned to the vessel ; next day 
the water is drawn off, and the remaining rosin oil is saponi- 
fied with caustic soda lye of 36° Baum^, and the resulting 
solid mass is distilled so long as oil passes over. 

The product obtained is "rectified rosin oil/' which is 
allowed to stand in iron vessels protected by a thin layer of 
gypsnm, whereby, after a few weeks, a perfectly clear oil is 
obtained free from water. The oil of first quaUty is procured 
by a repetition of the foregoing process upon the once 
rectified oiL The residues of both operations are melted up 
with the pitch.* 

Kosin oil is employed in the manufacture of axle grease, 
the oil being previously converted into a soap by heating 
with slaked lime. 

Kosin oil gives a characteristic violet colour with anhydrous 
stannic chloride. If it is mixed with fatty oils, Mr. A. H. 
Allen has pointed out that the test may still be successfully 
applied by distilling the mixture and applying the test to 
the first fractions which pass over. Nitric acid is also said 
to be a good test for rosin oil when mixed with fat oils, as 
the colour thereby developed is much greater than in pure 
oils. Sometimes it may be detected by the smell. The 
presence of 10 percent, of rosin oil in non-drying oils delays 
their solidification with the eldldin test. For methods of 
detecting its admixture with mineral oils, see p. 281. 

Copal. — Syn, Gum copal. — ^This resin exudes spon- 
taneously from various trees belonging to the genera 
HymeiMsa^ Guihourtid^ and Trachylohium, The varieties 
commonly met with in commerce are East Indian copal, or 
anim^ (produce of HymencBa courharil), and West Indian 
copal, obtained from numerous species. 

* /'Dingl. Polytech. Journ." ccvi. 246; "Jour. Cliem. Soc." New 
Series, toL xi. 304. 
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When of good quality, it is too hard to be scratched by 
the nail, has a conchoidal fracture, and a specific gravity 
ranging from 1*050 to i*o8o. Unlike others, the copal resins 
are soluble with dif&culty in alcohol and essential oils, and 
this property, combined with their extreme hardness, renders 
them very valuable for making varnishes. 

Dammar. — Syn, Gum dammab, Dammara, Dammab- 
PuTi {i,e,, Cat*s-eye resin, on account of its lustre). — This 
is obtained from the Pinus dammara, or Dammxira alha^ a- 
coniferous tree, indigenous in the East Indies and the 
Moluccas, and also from the Dam/mara australis, whicli 
grows in New Zealand. The product of the former is known 
as East Indian dammar, and the latter as Australian dam- 
mar. The East Indian dammar is that ordinarily met with 
in commerce. 

As it exudes from the tree, it occurs in somewhat trans- 
parent lumps, varying in size from that of a pea to that of 
a hen's egg, Sp.gr. 1*04 to 1*09; odour, resinous ; frac- 
ture, conchoidal; ash, about 0*2 per cent. The resin is 
separable into — 

1°. a-resin, or hydrated dammarylic acid : about one- 
third of the whole, soluble in weak alcohol ; 

2°. jS-resin, or anhydrous dammarylic acid : soluble, after 
removal of a-resin, in absolute alcohol ; 

3°. Dammaryl, extracted by ether from the residue after 
separation of i** and 2°. 

Elemi. — Syn, Gum ele^ii. — "A terebinthinate concre-j» 
tion from an uncertain plant '* (Ph. L.). Mexican elemi is 
known to be the produce of a species of the genus Ela- 
phrium. Manilla elemi is probably the product of Canarium 
commune. 

The elemi of commerce is of a pale-yellow colour, brittle 
superficially, but soft and tough within. It has a warm 
bitter taste and a fragrant aromatic smell, resembling fennel 
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and jtiniper. It is only partially transparent even in thin 
plates^ is very fusible, and has density a little greater than 
that of water. It contains about 12^ per cent, of volatile 
oil (oil of elemi). It is used to give toughness to lacquers 
and varnishes. It is often adulterated, or a factitious pre- 
paration is sold for the genuine gum. The fraud may be 
detected by exposing the suspected article to heat, along 
with a little water, when the factitious fragrance of the 
spurious article evaporates, and the coarse terebinthinate 
smell of the resin used becomes readily distinguishable. 

Iiac. — Si/n, Lacca, L. — ^This resin, combined with much 
colouring matter, is produced by the puncture of the female 
of a small insect called the Coccus lacca, or JIcils, upon the 
young branches of several tropical trees, especially Ficua 
indica, Ficus reHgiosa, and Croton lacciferum. The crude 
exudation constitutes the stick-lac of commerce. Shell-lac 
or shellac is prepared by spreading the resin into thin plates 
after beins: melted and strained. Seed-lac is the residue 
obtained after dissolving out most of the colouring matter 
contained in the rasin. 

Shellac is the kind most commonly employed. The palest 
is the best, and is known as "orange-lac." The darker 
varieties — " liver-coloured," " ruby," "garnet," (fee. — respec- 
tively diminish in value in proportion to the depth of their 
colour. Lac was formerly much used in medicine; its 
action, if any, is probably that of a very mild diuretic. 
*It is now chiefly used in dentifrices, varnishes, lacquers, and 
sealing-wax. 

Iiac, Bleached. — Syn. White lac, Lacca alba. — 
Prepared by dissolving lac in a boiling lye of pearl-ash or 
caustic potash, filtering, and passing chlorine through the 
solution until all the lac is precipitated. This is then col- 
lected, well-washed, and pulled in hot water, and, finally, 
twisted into sticks and thrown into cold water to harden. 



It is used to make pale varnieliee aud the more delicately 
coloured sealiog-was. Specific gravities (Hager) — light 
ehnllac, 1T13— i'ii4j dark, i'Z3; bleached, c"g65—o'g68. 

Mastio. — S;/n. Mastich, Gdm mastio, Mastichi, L. — 
The " refdn flowing from the incised bark of Piatacia 
letUUma, var. Chia" (Ph. L.). It occurs in pale-yellowiah, 
transparent, rounded tears, which soften between the teeth 
when chewed, and giving out a bitter, aromatic taste. 
Sp, gr. 1-07 (i"os6 to i-o6o, Hager). Itfis soluble both in 
rectified spirit and oil of turpentine. 

Sandaraoh. — Syn. Sandrac. — A resin obtained from 
Tkvja artiauiata &nA Junipei-ua commwnis (in wann climates). 
It is slightly fragrant, (tnd freely soluble in rectified spirit. 
Its specific gravity ia from i'd5 to 1-09 (Hagee's deter- 
minations are from 1*038 to 1044). It is used as incense, 
pounce, in varnisheSj &c, 

Annotta. — Syn. Anotto, Ahtjatto, Annatta, Abnatto, 
Ahnotto; ORLEAifA, Terra oki.eana; ROWCOL, EocoN, 
EoNCON (Fr.) ; Orleans (Ger.).— A colowing matter forming 
the outer pellicle of the seeds of theJIixaorellana (linn.), an 
exogenous evergreeiitroe,commonio Cayenne andsome other 
parts of tropical America, and extensively cultivated in the 
East and West Indies. It is usually obtained by macerating 
the crushed seeds, or seed-pods, in water for sevei-a] weeks, 
ultimately allowing the pulp to suhside, which ia then boiled 
in coppers to a stiff paste, and dried in the shiute. Some- 
times a little oil is added in making it up into cikes or lumps. 

Good annotta is of a brilliant red colour, brighter in the 
middle than on the outside, soft and smooth to the touch; 
has a characteristic, but not a putrid, smell. It is scarcely 
soluble in water; freely soluble in alcohol, ether, oils, and 
fats, to each of which it imparts a beautiful orange colour, 
and in alkaline solutions, which darken it. Strong sulphuiie 
acid turns it blue. 
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Annotta is very frequently adulterated. The adulterants 
which have heen used are meal, flour, or farina, chalk, 
gypsum, pearl-ash ; oil, or soap, to give it an unctuous 
character; turmeric, Venetian red, red ochre, orange 
chrome, and red lead, to give it colour ; common salt and 
sulphate of copper, to prevent decomposition. Sometimes 
a little carbonate of ammonia is added to improve the 
oqIoot. When pure, it contains about 28 per cent, of 
resinous colouring matter and 20 per cent, of colouring 
extractive matter (Dr. John), and should leave only a small 
quantity of insoluble residuum after digestion in alcohol, 
while the ash resulting from its incineration should not 
exceed 1*5 to 2 per cent. The quantity, colour, <kc., of the 
ash wiQ give a clue to the inorganic adulterants, if any are 
present, which may then be followed up by a chemical ex- 
amination. A correct determination of ash and resin is all 
that is required to definitely pronounce upon the purity or 
impurity of a sample. 

The following is an analysis by Mr. A. W. Blyth of a fair 
commercial sample. The sample was in the form of a paste ; 
colour, deep red ; odour, peculiar but not disagreeable. 

"Water 24*2 

Besinoas colouring matter . . • .28*8 

Aah 22*5 

Starch and extractive matter . • 24*5 

100 'O 

The following is Blyth's analysis of an adulterated 

specimen. The sample was in a hard cake of a brown colour, 

with the maker's name stamped upon it, and marked 

"patent;" texture, hard and leathery; odour, disagreeable. 

Water 13-4 

fiesin ii'o 

Ash, consisting of iron, chulk, salt, alumina, silica . 48*3 
Extracttre matter 27*3 

100 'O 
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28 per cent, and tlie ash 
£ only 1 1 per cent. 



Thus in tbe one the n 
Z3 per cent, ; in the other the n 
and the ash 4S per cent. 

It ia uaed to colour varnisheB ajid lacquers. 

Dragon'B-blood.— 5»/«. Sanguis ukaconis, L. — A rich 
I'ed-colonred resin, obtained from various epecies of the 
genua Calamus. Its colour, in the lump, is a doj'k biownish- 
red ; in powder, bright red. It ia friable, bi'eaks with a 
Ehining fracture, and hns a sp. gr. not higher than I'lgd or 
I'ig7. When pure, it readily dissolves in alcohol, ether, 
and oils, yielding rich red, transparent solutions. Adul- 
terated and factitious dragon's-blood is only partly soluble 
in the above menstrua, and lacks the rich colour of the 
genuine article. It is chiefly used to tinge vamiahea and 

Gamboge. — Syn. Cambogb, Cahbooia (L.), Gamm 
(L.), GoMME-GDTTB. — "A gum-resin obtained from 6 
morella " (E.P.)- Also from Stalagmites cambogididee, a tree " 
belonging to N". 0. Gutti/ertB, and growing in the peninsula 
of Cambogia, in Siam. The juiee, which is of a yellow 
colour, is obtained from the bruised leaves and branches, 
and, having been received into cocoa-nut shells or eoilhen. 
vessels, it is allowed to thicken and ia afterwards made into 
rolls ; this ia " pipe-gamboge " of Siam. A portion is also 
formed into cakes. Cake-gamboge ia a manufactured article, 
not entirely natural. 

The pieces of gamboge are of a yellowish colour estemally, 
and are covered with a yellow powder. Prscture, vitreons 
or conehoidal, with brown or saffl-on -yellow colour. At 
common temperatures, odourless, or nearly so ; 
gives out a peculiar odour. It is a drastic ptirgative. 

Gamboge dissolves in alcohol, in 
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Analyses of Gamloge (Christison). 





Siom 


Ceylon 


Pipe-gamboge. 


Cakc-garobogc. 


Gamboge. 


Hesin 


74-2 
21-8 

• • 

• • • 

4-8 


71-6 
24*0 

• • • 

• • • 

4-8 


64-3 
207 

6-2 

4-4 
4-0 


65-0 

197 

5-0 

6-2 

4-6 


68-8 -yc-c 


Gum 


207 

• • • 

6-8 
4-6 


1 J .J 

18-5 

• • • 

06 

4-8 


Amylaceous matter... 
Wcody fibre 


Moisture 


IOO-8 


icx)-4 


99-6 


100-5 


100-9! 99-3 



The resin is easily dissolved out by ether. It has an 
add character, decomposing alkaline carbonates at a boiling 
heat, and forming salts with the alkalies of a red colour. 

Saffron. — ^A yellow substance, consisting of the dried 
stdgmas, with part of the styles, of the saffron crocus (Crocus 
8ativas)y a plant indigenous to Greece and Asia Minor, and 
cultivated in Austria, France, and Spain. The length of 
the stigmas is from i to ij inch; they are narrow and 
roundish where attached to the style, but spreading and 
club-shaped near the extremity, which is truncated. They 
have an orange or brownish-red colour, yellow in the 
narrower part; a strongly aromatic, almost intoxicating, 
odour ; an aromatic, bitter taste ; and impart a strong yellow 
colour to the saliva, to water, alcohol, and oils. Strong sul- 
phuric acid colours tliem first indigo-blue, then red, and 
finally brown. 

It is often adulterated with other substances of similar 
colour, such as the florets of the safflower or the marigold, 
but these are easily detected on close examination by their 
different shape, &c, 

Turnxerio. — Syn, Curcuma, Radix curcuma. Terra 
MERITA. — The root of Amomum curcuma, cultivated in India 
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and Java. According to Peluitieii and Vogel, it contains 
a strong -smelling voliitile oil, gnni, a ynUow colouring 
matter (Curcumin), a brown colouring matter, starch, cellu- 
lose, and ft email quantity of calcium cliluride. It is nsed 
for coloui'ing varnishea. 

Asphaltmn.^SyM. Asphalt, Compact bitumen, Mine- 
BAL PITCH, Jew's pitch. Fossil bitumen, Bitumen fossile, 
BrruMES judaicum, Bitumen solidum, Bitumes vitbeum ; 

MUMIA, MUMIA MINBRALIS, Ii. ; AsPHALTB BITUME MASSIF, 

BrruME SOLIDE, Poix JurvE (Fr,); Asphalt, Ehdpech, 
JtiDENPECH (Ger.}. — It IB a black, hard, brittle, and glowy 
variety of bitumen, found on the shores of the Dead Sea, on 
and near the shores of the Great Fitch Lake of Trinidad, 
and as a mineral product in varioua other parts of the world. 

Melts without decomposition, and, when pure, burns 
without residue. It is distinguished from other varieties of 
bitumen by its more difficult fusibility, and by its fracture 
being clean, conchoidal, and vitreous. Distilled bj' itself, it 
yields about 36 per cent, of a peeub'ar bituminous oil (crude 
petrolene), together with combustible gases, ammonia, and 
Water. Average sp. gr. from i- to i-6S. By friction it 
yields negative electricity. It is soluble in oil of turpentine, 
benzol, mineral and coal-tar naphtha, fixed oils, and solutions 
of the caustic alkalies, by the aid of heat. 

The finer varieties are chiefly used as a " glazing colour " 
by artists, and in the manufacture of black varnishes and 
japans. The Egyptians used it in embalming under the 
name of mumia, and the Babylonian builders are said to 
have employed it as a cement, in lieu of mortar. 

A factitious asphalt is made from the " bottoms " of 
Barbadoes tar, and other bitumens, by beating them until 
quite hard ; and BOmetimes a little Scio turpentine, balsam 
of copaiba, or oven common resin is added. Colour, hard- 
ness, itc, inferior to native asphalt. 
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D. Clayb* recommends the following method for testing 
the purity of asphaltum : — ^The mass is dissolved in carbon 
bisulphide, filtered, evaporated to dryness, and heated until 
it can be ground to powder in a mortar. 0*1 gm. of the 
substance thus obtained is treated with 5 c.c. of fuming 
sulphuric acid for twenty-four hours. It is then mixed 
with 10 C.C. of water, with continuous stirring. Pure 
asphalt may be recognized by the light-yellow solution that 
is obtained, while, when pitch, coal-tar, Jbc., are present, the 
solution is of a dark-brown or blackish colour. 

Preparation of Varnishes. — To ensure the excellence 
of oil varnishes, one of the most important points is the use 
of good drying oiL Linseed oil for this purpose should be 
very pale, perfectly limpid or transparent, scarcely odorous, 
and mellow and sweet to the taste. 100 galls, of such an 
oil are put into an iron or copper boiler capable of holding 
fully 150 galls., gradually heated to a gentle simmer, and 
kept near that point for about two hours, to expel moisture ; 
the scum is then carefully removed, and 14 lb. of finely 
pulverized scale litharge, 12 lb. of red lead, and 8 lb. of 
powdered umber (all carefully dried and free from moisture) 
are gradually sprinkled in; the whole is then kept well 
stirred, to prevent the driers sinking to the bottom, and the 
boiling is continued at a gentle heat for about three hours 
longer; the fire is next withdrawn, and, after thirty to 
forty hours' repose, the scum is carefully removed, and the 
clear supernatant oil decanted from the "bottoms." The 
product forms the best boiled or drying oil of the varnish- 
maker. Another method is to heat a hogshead of the oil 
gradually for two hours, then to gently simmer it for about 
three hours longer, and, after removing the scum, to add, 
gradually, i lb. of the best calcined magnesia, observing to 

♦ "J. Soc. Chem. Ind." 1882, 203. 
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TTiiT it up well with the oil, and afterwards to continue the 
boiling pretty briskly for at least ao hour, with constant 
agitation. The fire is then allowed to die away, and, after 
twenty-four hours, the oil is decanted as before. The 
product is railed " clarified oil," and requires to be naed with 
driers. It should he allowed to lie in the cistern for two 
or three 'months to clarify. 

In the preparation of oil varnishes, the gum ie melted as 
rapidly as possible, without discolouring or burning it; and, 
when completely fused, the oil, also heated to nearly the boil- 
ing point, is poured in, after which the mixture is boiled until 
it appears perfectly homogeneous and clear, like oil, when the 
heat is raised, the driers (if any are to be used) gradually 
and cautiously sprinkled in, and the boiling continued, with 
constant stirring, for three or four hours, or until a little, 
when cooled on a palette-knife, feels strong and stringy 
between the fingers. The mixture is next allowed to cool 
considerably, but, while still quite fluid, the tui-pentine, 
previously made modei-ately hot, is cautiously added, and 
the whole thoroughly incorporated. The varnish is then 
run through a. filter or sieve into stone jars, cans, or other 
vessels, and set aside to clarify itseJf by subsidence. When 
no driers are used, the mixture of oil and gum is boiled 
until it iTjns perfectly clear, when it is removed from the 
fire, and, after it has cooled a little , the turpentine is added 
as before. 

It is generally conceived that the more perfectly the gum 
is fused, or run, jis it is tailed, the larger and stronger will 
be the product ; and the longer the boiling of the " gum *' 
and oil is continued, within moderation, the freer the 
resulting varnish will work and cover. An excess of heat 
renders the vamisL stringy, and injures its flowing qiialitieB. 
Por pale varnishes, as Uttle teat as possible should bo 
employed throughout the whole process. Good body 
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nishes should contain i^ lb.; carriage, wainscot, and 
mahogany varnish, fully i lb. ; and gold size and black 
japan, fully ^ lb. of gum per gall., besides the asphaltum in 
the latter. Spirit varnishes should contain about 2^ lb. of 
gum per gall. The use of too much driers is found to 
injure the brilliancy and transparency of the varnish. 
Copperas does not combine with varnish, but only hardens 
it; sugar of lead, however, dissolves in it to a greater or 
less extent. Boiling oil of turpentine combines very readUy 
with melted copal, and it is an improvement on the common 
process, to use it either before or in conjunction with the 
oil, in the preparation of copal varnish that it is desired 
should be very white. Gums of difficult solubility are 
rendered more soluble by being exposed^ in the state of 
powder, for some time to the air. 

Yamishes, like wines, improve by age ; and should always 
be kept as long as possible before use. 

iProm the inflammable nature of the materials of which 
varnishes are composed, their maniifacture should be only 
carried on in some detached building of Kttle value, and 
built of uninflammable materials. When a pot of varnish, 
gum, or turpentine catches fire, it is most readily ex- 
tinguished by closely covering it with a piece of stout 
woollen carpeting, which should be always kept at hand, 
ready for the purpose. 

In the preparation of spirit varnishes care should be 
taken to prevent the evaporation of the alcohol as much as 
possible, and also, to preserve the portion that evaporates. 
On the large scale, a common still may be advantageously 
employed ; the head being furnished with a stuffing-box, to 
permit of the passage of a vertical rod, connected with a 
stirrer at one end and a working handle at the other. The 
gum and spirit being introduced, the head of the still 
closely fitted on and luted, and the connection made with a 
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proper refrigerator, heat (preferably that of steam op a 
water-bath) should be applied, and the spirit brought to a 
gentle boil, after which it should be partially withdrawn, 
and agitation continued until the gum is dissolved. The 
spirit which has distilled over should be then added to the 
varnish, and after thorough admixture the whole should be 
mn off, as rapidly as possible, through a silk-gauze sieve, 
into stone jars, which should be immediately corked down> 
and set aside to clarify. On the small scale, spirit varnishes 
are best made by maceration in closed bottles or tin cans, 
either in the cold or by the heat of a water-bath. In order 
to prevent the agglutination of the resin, it is often advan- 
tageously mixed with clean siliceous sand or pounded glass, 
by which the surface is much increased, and the solvent 
power of the menstruum greatly promoted. 

A writer in the " Chemical Review '** points out that the 
chief properties to be sought in a varnish are (a) good work- 
ing, (6) hard drying and free rubbing, and (c) non-liability to 
crack, but that these qualities are so closely connected with 
one another that a superior excellence in one respect is 
only obtained at the expense of a corresponding deteriora- 
tion in another, and that, consequently, it is impossible to 
make a varnish which shall excel in every respect. 

Application of Varnishes. — To give the highest degree 
of lustre to varnish after it is laid on, as well as to remove 
the marks of the brush, it is necessary to polish. This is 
performed by first rubbing it with very finely powdered 
pumice-stone and water, and afterwards with an oiled rag 
and tripoli, until the required polish is produced. The sur 
face is last of all cleaned with soft linen cloths, cleared of all 
greasiness with powdered starch, and then rubbed bright 
with the palm of the hand. 



* May 1882 ; "J. Soc. Chem. Jnd." 1882, 181. 



VARNISHES. 335 

In applying a varnish^ care must be taken that the surface 
is free from grease or smoke, as^ unless this is the case, the 
best oil or turpentine varnish in the world will not dry and 
harden. Old articles are usually washed with soap and 
water by painters before being varnished, to prevent any 
failure of the kind alluded to. 

Japanning is the art of covering paper, wood, or metal 
with a coating of hard, brilliant, and durable varnish. The 
varnishes or lac(][uers employed for this purpose in Japan, 
China, and the Indian Archipelago are resinous juices 
derived from various trees belonging to the natural order 
Anacardiacece, especially Stagrtiaria vemicifltui, Holigama 
Umgifcliay Semicarpua anarcardium^ and species of Rhus 
(sumach). For use, they are purified by defecation and 
straining, and are afterwards mixed with a little oil and 
colouring matter, as required. In this country varnishes of 
amber, asphaltum, or copal, or mixtures of them, pass under 
the name of " japan," or " japan varnish." 

In the process of japanning, the surface is coloured or 
painted with devices, &c., as desired ; next covered with a 
highly transparent varnish (amber or copal), then dried at 
a high temperature (135° to 165° F.), and lastly, polished. 
"Wood and paper are first sized, polished, and then varnished. 
For plain surface, asphaltum varnish or japan is used. 

Formula) : — Amber Varnish. — Prep. i. Take of amber 
(dear and pale), 6 lb. ; fuse it, add of hot clarified linseed 
oil, 2 galls. ; boil until it " strings well," then let it cool a 
little, and add of oil of turpentine, 4 galls, or q. s. Nearly 
as pale as copal varnish ; it soon becomes very hard, and is 
the most durable of the oil varnishes ; but it requires some 
time before it is fit for polishing, unless the articles are 
** stoved." When required to Avy and harden quicker, dry- 
ing oil may be substituted for the linseed oil, or '^ driers" 
may be added during the boiling. 
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2. Amber, 4 oz. ; pale boiled oil, i quart j proceed as last. 
Very bard. 

3. Pale transparent amber, 5 oz. ; clarified linseed oil or 
pale boiled oil, and oil of turpentine, of eacb i pint ; as 
before. 

Amber varnish is suited for all purposes where a very 
hard and durable oil varnish is required. The paler kind 
is superior to copal varnish, and is often mixed with the 
latter to increase its hardness and durability. The only 
objection to it is the difficulty of preparing it of a very pale 
colour. It may, however, be easily bleached with some fresh- 
slaked lime. 

Balloon Varnish. — See Flexible Yarnish (below). 

Bessemer's Varnish. — This consists of a pale oil copal 
varnish, diluted with about 6 times its volume of oil of 
turpentine, the mixture being subsequently agitated with 
about I -30th part of dry slaked lime, and decanted after a 
few days' repose. Five parts of the product mixed with 
four parts of bronze powder form ^' Bessemer *s gold paint.'^ 

Black Varnish. — Prep. i. (Black amber varnish.) 
From amber, i lb. ; fuse, add of hot drying oil, ^ pint ; 
powdered black resin, 3 oz. ; asphaltum (Naples), 4 oz. ; when 
properly incorporated and considerably cooled, add of oil of 
turpentine, i pint. This is the beautiful black varnish of 
the coachmakers. 

2. (Ironwork black.) From asphaltum, 48 lb.; fuse, 
add of boiled oil, 10 galls. ; red lead and Utharge, of each 
7 lb. ; dried and powdered white copperas, 3 lb. ; boil for 
two hours, then add of dark gum amber (fused), 8 lb. ; hot 
linseed oil, 2 galls. ; boil for two hours longer, or until a 
little of the mass, when cooled, may be rolled into pills, then 
withdraw the heat, and afterwards thin it down with oil of 
turpentine, 30 galls. Used for the ironwork of carriages, 
and other nice purposes. 
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3. (Black japan, Bituminous varnish.) cu From Naples 
asphaltum, 50 lb. ; dark gum anime, 8 lb. ; fuse, add of 
linseed oil, 12 galls. ; boil as before, then add of dark gum 
amber, 10 lb., previously fused and boiled with linseed oil, 
2 galls. ; next add of driers, q. s., and further proceed as 
ordered in No. 2. Excellent for either wood or metals. 

ft. Erom burnt umber, 8 oz. ; true aspholtum, 4 oz. ; boiled 
linseed oil, i galL ; grind the umber with a little of the oil ; 
add it to the asphaltum, previously dissolved in a small 
quantity of the oil by heat ; mix, add the remainder of the 
dly boil, cool, and thin with a sufficient quantity of oil of 
turpentine. Flexible. 

4. (Brunswick black.) a. To asphalt, 2 lb., fused in 
an iron pot, add of hot boiled oil, i pint ; mix well, remove 
the pot from the fire, and, when cooled a little, add of oil of 
turpentine, 2 quarts. Used to blacken and polish grates 
and ironwork. Some makers add driers. 

& Erom black pitch and gas-tar asphaltum, of each 25 lb. ; 
boQ gently for five hours, then add of linseed oil, 8 galls. ; 
Etharge and red lead, of each 10 lb.; boil as before, and 
thin with oil of turpentine, 20 galls. Cheaper than the last, 
bat inf evior. 

Body Varnish. — Prep, i. From the finest African copal, 
8 lb, ; drying oil, 2 galls. ; oil of turpentine, 3 J galls. ; pro- 
ceed as for Amber varnish. Very hard and durable. 

2. Pale gum copal, 8 lb. ; clarified oil, 2 galls. ; dried 
sugar of lead, ^ lb. ; oil of turpentine, 3^ galls. ; proceed as 
before, and mix the product, whilst still hot, with the follow- 
ing varnish : — Pale gum anime, 8 lb. ; linseed oil, 2 galls. ; 
dried white copperas, ^ lb. ; oil of turpentine, 3 J galls. ; the 
mixed varnishes are to be immediately strained into the 
cans or cistern. Dries in aboiit six hours in winter, and in 
about four hours in summer. Used for the bodies of coaches 
and other vehicles. 



Bookbinder's VarniBh. — Prrp. Tate of pale gum san- 
darach, 3 oz. ; rectified spirit, 1 pint ; dissolve by cold diges- 
tion and frequent agitOition, Used by binders to varnish 
morocco leather book-covera, A similitr varnish is also pre- 
pared from very pale shell-lac and wood naphtha. 

Cabinot-maker'8 Varniali. — French polish is occasion- 
iJly so ctUed. 

Carriage Varnish. — Prep. i. (Spirit.) Take of gum 
sandiuiich, 1^ lb.; very paJe shell-lac, J lb,; very pale 
transparent resin, ^ lb. ; rectified spirit of 'Saai (64 o.p.), 
3 quarts; dissolve, and add of pure Canada balsam, i^ lb. 
Used for the internal parts of carriages, iIcc, Dries in ten 



2. (OrL.) a. (Best pale,) Take of pale African copal, 
S lb. ; fuse, add of clarified linseed oil, 2 J galls. ; boil until 
very stringy, then add dried copperas and litharge, of each 
J lb. ; again boil, thin with oil of turpentine, 5 J galls.; mix, 
whilst both are hat, with the following varnish, and imme- 
diately strain the mixture into a covered vessel ; — Gum 
anime, S lb.; clarified linseed oil, 2\ galls. ; dried sugar of 
lead and litharge, of each ^ lb. ; boil as before, thin with 
oil of turpentine, 5 J galls. Dries in four hours in summer, 
and ELS in winter. Used for the wheels, springs, &c, 
coaches and other vehicles, and by house painters, dei 
and others who want a strong, quick-drying, and du) 
varnish. 

h. {Second quality,) From gum anim^ ("sorts"), S 
clarified oil, 3 gaJIs. ; litharge, 5 oz. ; dried and powdered 
sugar of lead and white copperas, of each 4 oz. ; boil as last, 
and thin with oil of turpentine, 5^ galls. Used as the last^ 

CMnese Varnish. — Prep. From mastic and sandi 
of each 2 oi. ; rectified spirit (64 o.p.), i pint; dissolve, 
in six minutes. Very tough and brilliant. 

Copal Varnish, — Pre}?. 1. (Uil.) a. From pnle 



atOK^^ 
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copal, 2 lb.; fase, add of hot drying oil, i pint ; boil as 
before directed, and thin with oil of turpentine, 3 pints or 
q. s. Dries hard in twelve to twenty-four hours. 

5. From dear and pale African copal, 8 lb. ; pale drying 
oO, 2 galls. ; rectified oil of turpentine, 3 galls. ; proceed as 
before, and immediately strain it into the store can or cistern. 
Very fine, hard, and durable. 

2. (Spirit.) a.* From coarsely powdered copal' and glass, 
of each 4 oz.; alcohol of 90 per cent. (64 o.p.), i pint; 
camphor, |^oz. ; heat the mixture, with frequent stirring, in 
a water-lMith, so that the bubbles may be counted as they 
rise until solution is complete, and, when cold, decant the 
dear portion. 

& From copal (which has been melted, dropped into 
water, and then dried and powdered), 4 oz. ; gum sandarach, 
6 035. ; mastic, 2 oz, ; pure Ohio turpentine, 3 oz. ; powdered 
glass, 5 oz. ; spirit of 90 per cent., i quart ; dissolve by a 
gentle heat. Dries rapidly. 

3. (Turpentine.) To oil of turpentine, i pint, heated 
in a water-bath, add, in small portions at a time, of powdered 
copal (prepared as above), 3 to 4 oz. ; dissolve, <kc., as before. 
Dries slowly, but is very pale and durable. 

4. (Japanner's copal varnish.) Fl'om pale African 
copal, 7 lb. ; pale drying oil, ^ gall. ; oil of turpentine, 
3 galls. ; proceed as in No. i. Dries in twenty to sixty 
minutes, and may be polished as soon as hard, particularly 
if stoved. {See Japanning, p. 335.) 

All copal varnishes, when properly made, are very hard 
and durable, though less so than those of amber ; but they 
have the advantage over the latter of being paler. They 
are applied on coaches, pictures, polished metal, wood, and 
other objects requiring a good durable varnish. Anime is 
frequently substituted for copal in the copal varnishes of the 
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Crystal Vamiah. — Pr^p. i. From genuice paJe Canada 
balsftin null rectified oil of tui-peatine, equal pn.rts. Used 
for maps, prints, drawings, and other articles of paper, 
and also to prepare tracing-paper, and to transfer en- 
gravings. 

2. Mastic, 3 oz. ; rectified spirit, i pint ; dissolve. Used 
' to fix pencil drawings, 

j Drying vamiBli. — Spirit copal varnish. 

Ij Dutch Varnish. — Lac and toy varnishes are often bo 

I chilled. 

Ij Etching Varnish. — White wax, 2 oz. j black and Bur- 

I gundy pitch, of eafih ^ oz.; melt together; add by degrees 

I powdered nsphaltum, 2 oz., and boil till a drop taken out on 

I a plate will break when bent backwards and forwards several 

J tiiiies. Next pour into warm water, and roll into small 

' bulls. 

' Flexible Vamifih— ^^n. Bailoos VARNisn, Caodt- 

I ciiouc v., India-eubber v. — Frep. i. From india-rubber 

i {cut small), 1^ oz. ; chloroform, ether (washed), or bisul- 

phide of carbon, I pint ; digest in the cold until solution is 
1' complete. Dries as soon as it ifl laid on. Pure gutta-percha 

I niiiy be substituted for india-rubber. 

2. India-rubber, in shavings, i oz. ; rectified mineml 
, nnphtha or benzol, i pint ; digest at a gentle heat in a olof^ed 

' vessel, and strain. Dries very badly, and never gets per- 

■ fectly hard. 

I 3 India-rubber, i oz. ; drying oil, 1 quart ; dissolve by 

I heat. Very tough ; dries in about forty-eight hours. 

4. Linseed oil, 1 gall. ; dried white copperas and sugar of 

i lead, of each 3 oz. ; litharge, S oz. ; boil, with constiiut agita- 

f tion, until it strings weU, then cool slowly, and decant the 

' clear portion. If too thick, tiiin it down with qmck-diying 

I linseed oil. The above are used for balloons, gas-baga, &o. 

■ Purniture Varnish. — 1. A solution of pure white 
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I parfcy in rectified oil of turpentine, 4 parts, frequently passes 
tinder this name. {See Body, Carriage, and Copal Var- 
nishes, ibc.) 

2. Olive oil, 9 parts ; oil of amber, rectified, 9 parts ; oil 
of turpentine, 9 parts; tincture of alkanet, i part ; mix, and 
keep in a well-stoppered bottle. When using it, pour a little 
upon a pellet of cotton, apply it lightly to the wood several 
times, and then rub it dry with a cotton rag. If the polish 
of the furniture has only faded, it will be entirely restored. 
Of course, if the surface has been rendered rough, or has 
been scsratched, it must first be restored to its former 
smoothness.* 

Gilder's Varnish. — Prep, (Watin). Pale gum-lac in 
grains, gambc^, dragon's-blood, and annotta, of each 1 2^ oz. ; 
saffiron, 3^ oz. ; dissolve each resin separately in 5 pints of 
alcohol of 90 per cent., and make two separate tinctures of 
the dragonVblood and annotta, with a like quantity of 
spirit ; then mix the solutions in the proper proportions to 
produce the required shade. Used for gilded articles, &c. 

Glass Varnish. — ^A solution of soluble glass. Used to 
render wood, &c., fire-proof. 

Gun-barrel Varnish. — Prep. From shell-lac, ij oz.; 
dragon's-blood, 3 drs. ; rectified spirit, i quart. Applied 
after the barrels are " browned." 

Hair Varnish. — Prep. From hog's bristles (chopped 
small), I part; drying oil, 10 parts; dissolve by heat. Said 
to be used to give cotton or Hnen cloth the appearance of 
horse-hair. 

India-rubber Varnish. — See Flexible {above). 

Italian Varnish. — Prep, Boil Scio turpentine until 
brittle, powder it, and dissolve this in oil of turpentine. 
Used for prints, &c. 



"Year Book of Pharmacy," 1803, 322. 
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Japan Varnish. — Pale amber or copal vamisli; Usqi 
for japanning tin, papier-mache, &c. 

Label Varnish."' — Sandarach, 53 parts ; mastic, 20 parts ; 
camphor, i part; oil of lavender, 8 parts; Venice turpen- 
tine, 4 parts ; ether, 6 parts ; alcohol, 40 parts. Macerate 
for several weeks, agitating frequently until dissolved, and 
decant, or strain, from impurities. The varnish dries 
rapidly to a colourless, smooth, and glossy layer. 

Lac Varnish. — Prep, i. Pale seed-lac (or shell-lac), 
8 oz. ; rectified spirit, i quart ; dissolve. 

2. Substitute lac bleached with chlorine for seed-lac. 
Both are very tough, hard, and durable, but quite inflexible. 
Wood naphtha may be substituted for spirit. Used for 
pictures, metal, wood, or leather, and particularly for 
toys. 

Lac Varnish (Aqueous).— Prep. From pale shell-lac, 
5 oz.; borax, i oz.; water, i pint; digest at nearly the 
boiling point until dissolved, then strain. Equal to the 
more costly spirit varnish for many purposes ; it is an excel- 
lent vehicle for water-colours, inks, &c. ; when dry, it is 
waterproof. 

Lac Varnish (Coloured). — Syn. Lacquer, Brasswork 
VARNISH. — Prep, I. Take of turmeric (ground), i lb. ; recti- 
fied spirit, 2 galls. ; macerate for a week, strain, with ex- 
pression, and add to the tincture, gamboge, ij oz. ; pale 
shell-lac, | lb.; gum sandarach, 3I lb. When dissolved, 
strain, and further add of good turpentine varnish, i quart. 
Gold coloured. 

2. Seed-lac, 3 oz.; turmeric, i oz.; dragon's-blood, ^ oz. ; 
rectified spirit, i pint ; digest for a week, frequently 
shaking, then decant the clear portion. Deep gold coloured. 

3. Spanish annotta, 3 lb.; dragon's-blood, i lb.; gum 

* " rtimdscliaii," 1882, 686 ; "Year Book of Pharmacy,*' 1883, 321. 
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sandamch, 3^ lb.; rectified spirit, 2 galls.; turpentine 
Tarnish, i quart ; as before. Bed coloured. 

4. Ckmboge, i oz. ; Cape aloes, 3 oz. ; pale shell-lac, i lb. ; 
rectified spirit, 2 galls. ; as before. Pale brass-coloured. 

5. Seed-lac, dragon's-blood, annotta, and gamboge, of each 
\ lb. ; gum sandarach, 2 oz. ; safi&on, i oz. ; rectified spirit, 
I gall. Kesembles the last. 

Iiaoqner. — A solution of shell-lac in alcohol, tinged with 
saf&on, annotta, aloes, or other colouring substances. It is 
applied to wood and metals to impart a golden colour. 

Mahogany Varnish. — Prep. From gum anim^ ("sorts"), 
8 lb. ; clarified oil, 3 galls. ; litharge and powdered dried 
sugar of lead, of each \ lb. ; proceed as for body varnish, 
and thin with oil of turpentine, 5 galls, or q. s. 

Maps, Varnish for. — ^A varnish for paper which pro- 
duces no stains may be prepared as follows : — Clear dammar 
resin is covered, in a flask, with four and a half to six times 
its quantity of acetone, and allowed to stand for fourteen 
days at a moderate temperature, after which the clear 
solution is poured off. Three parts of this solution are then 
mixed with four parts of thick collodion, and the mixture 
allowed to become clear by standing. It is applied with a 
soft cameFs-hair or beaver's-hair brush in vertical strokes. 
At first the coating looks like a thin white film ; but, on 
complete drying, it becomes transparent and shining. It 
should be laid on two or three times. It retains its elas- 
ticity under all circumstances, and remains glossy in every 
kind of weather.* 

Mastio Varnish. — Syn, Picture vaenish, Turpentine 
V , Tingey's essence v. — Prep, i. Take of pale and picked 
gum mastic, 5 lb. ; glass (pounded as small as barley, and 
well washed and dried), 3 lb. ; finest newly rectified oil of 

* "J. Soc. Chem* Ind." 1882, 180. 
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turpentine (lukewarm), 2 galls. ; put them into a clean 
4-gall. tin bottle or can, bung down securely, and keep roll- 
ing it backwards and forwards pretty smartly on a counter, 
or any other solid place, for at least four hours, when, if the 
gum is all dissolved, the varnish may be decanted, strained 
through muslin into another bottle, and allowed to settle; 
if the solution is still incomplete, the agitation must be con- 
tinued for some time longer, or gentle warmth applied as 
well. Yery fine. 

2. (Second quality.) From mastic, 4 lb.; oil of turpen- 
tine, 2 galls. Dissolve with heat. 

Mastic varnish is much used for pictures, &c.; when 
good, it is tough, hard, brilliant, and colourless. It greatly 
improves by age, and, when possible, should never be used 
before it has been made at least a twelvemonth. Should it 
get " chilled,'* 1 lb. of well-washed siliceous sand should be 
made moderately hot and added to each gallon, which must 
then be well agitated for five minutes, and afterwards 
allowed to settle. 

Oak Varnish. — Syn. Wainscot varnish, Common tub- 
PENTiNE V. — Prep, I. Clear pale resin, 3^ lb.; oil of tur- 
pentine, I gall. ; dissolve. 

2. To the last add of Canada balsam, i pint. Both 
are cheap and excellent common vainishes for wood or 
metal. 

Oil Varnish. — The finer qualities are noticed under 
Amber, Body, Carriage, and Copal Yarnish. The follow- 
ing produces the ordinary oil varnish of the shops : — Take 
of good clear resin, 3 lb.; drying oil, J gall.; melt, and thin 
with oil of turpentine, 2 quai-ts. A good and durable var- 
nish for common work. 

Painter's Varnish. — See Carriage, Copal, Mahogany, 
Oak, and other varnishes, the selection depending greatly 
on the colour and quality of the work. 
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Patent Leather Varnish. — This is carefully prepared 
drying oiL The skins being stretched on a board, and every 
trace of grease being removed from them by means of a 
mixture of fuller's earth and water, they are ready to receive 
the varnish, which is then spread upon them very thinly by 
means of a species of scraper. The first-coat varnish consists 
of pale Prussian blue (that containing some alumina), 5 oz. ; 
diying oil, i gall. ; boiled to the consistence of single size 
andy when cold, ground with a little vegetable black ; it is 
stoved, and afterwards polished with fine-grained pimiice. 
The second coating resembles the first, excepting in having 
a little pure Prussian blue mixed with it. The third-coat 
Tarnish consists of a similar mixture, but the oil is boiled 
until it strings well, and a little more pure Prussian blue 
and vegetable black are added. The last-coat varnish, or 
finish, is the same as the third, but must contain \ lb. of 
pure dark-coloured Prussian blue and \ lb. of pure vegetable 
black per gall., to which a little oil copal or amber varnish 
is often added^ each coat being duly stoved and pumiced 
before the next is applied. The heat of the stove or oven 
is commonly 120** F. for '^ enamelled skins," as those of the 
caK and seal, intended for " uppers; " and 175° to 180° for 
stout '' japan leather ; " the exposure in the stove is com- 
monly for six to ten hours. The skins are next oiled and 
grained. The " graining " of the " enamelled skins " is done 
by holding the skin in one hand, and with a curved board 
lined with cork (graining stick), lightly pressed upon the 
fleshy side, working it up and down until the proper effect 
is produced. 

Photographic Varnishes. — Mr. W. Bedford recom- 
mends the following negative varnish : — " Button " lac, 
\ lb.; sandarach, 2 oz.; methylated spirit, \ gall. Shake up 
occasionally during a week, by which time the soluble por- 
tion will be taken up, but avoid heat, as it is better to filter 
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off the sediment. '' Button ^ lac, though apparently browner 
than shell-lac, is recommended in preference, as it really gives 
a lighter coloured solution ; but even seed-lac may be used 
if the precaution be taken, after filtration, of boiling the 
clear, but dark-coloured, varnish for ten minutes in a flask 
on a water-bath, with 4 oz. of freshly prepared animal char- 
coal. This treatment, followed by a second filtration, effec- 
tually removes the orange dye, which would otherwise tend 
to retard the printing. Another negative varnish is pre- 
pared from gum- juniper, 2 drs. ; gum frankincense, i dr. ; 
alcohol, 4 oz. Filter through paper, and use the dear solution. 

Vamiah for Dry-plMea,* — Red shell-lac varnish, ^ pint ; 
methylated spirit, about i^ pint. Try a plate, and add or 
lessen spirit according to requirements. 

Varnish for Wetrpl(Ue Negatives.* — ^White hard varnish^ 
^ pint ; methylated spirit, about i pint. Try plate ; if too 
thick, add more spirit. A capital varnish for retouching 
purposes. 

Fritz Lackliardis Retoucliing Varnish.* — Alcohol, 300 
parts; sandarach, 50 parts; camphor, 5 parts; castor oH^ 
10 parts ; Yenetian turpentine, 5 parts. 

Vaimish to imitate Ground Glass,* — Sandarach, 18 parts; 
mastic, 4 parts ; ether, 200 parts ; benzol, 80 to 100 parts. 

Varnish for hacking Positives. — Spirits of turpentine, 
6 oz.; asphaltum, 2 oz.; white wax, 2 scruples; lampblack, 
li scruple. Dissolve in a warm place, and filter through 
flannel. 

Picture Varnish. — Several varnishes, especially mastic 
varnish, are called by this name. Pale copal or mastic 
varnish is generally used for oil paintings, and crystal, white 
Lard spirit, or mastic varnish for water-colour drawings on 
paper. 

* "Year Book of Photograph v," 1885. . 
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Beaist Varnish. — Used in electroplating for keeping off 
deposits where not required. Kesin or copal dissolved in 
boiled linseed or oil of turpentine, and coloured with red 
lead, chrome yellow, or Prussian blue. 

Sealing-wax Varnish. — Black, red, or any coloured 
sealing-wax, broken small, with enough rectified spirit (or 
methylated spirit) to cover it, digested till dissolved. A 
most useful varnish for woodwork of electrical or chemical 
apparatus, for tops of corks, <S^. 

Spirit Varnish.— ^Prep. i. (Brown hard.) a. From gum 
sandarach, 3 lb. ; pale' seed-lac or shell-lac, 2 lb. ; rectified 
spirit (65 o.p.), 2 galls. ; dissolve, and add of turpentine 
vamish, i quart; agitate well, strain (quickly) through 
gauze, and in a month decant the clear portion from the 
sediment. Yery fine. 

h. From seed-lac and yellow resin, of each i| lb. ; rectified 
spirit, 5 quarts ; oil of turpentine, i^ pint ; dissolve. Inferior 
to the last. 

2. (White HARD.) a. From gum sandarach (picked), 5 lb.; 
camphor, 2 oz. ; washed and dried coarsely pounded glass, 

3 lb. ; rectified spirit (65 o.p.), 7 quarts ; proceed as in 
making mastic varnish ; when strained, add of pure Canada 
balsam, i quart. Yery pale, durable, and brilliant. 

5. From gum sandarach and gum mastic, of each, picked, 

4 oz. ; coarsely powdered glass, 8 oz. ; rectified spirit, i quart ; 
dissolve, and add of pure Strasburg turpentine, 3 oz. Yery 
fine. 

3. (Soft brilliant.) From sandarach, 6 oz. ; elemi 
(genuine), 4 oz.; anim6, i oz. ; camphor, J oz. ; rectified spirit, 
I quart; as before. 

4. (Scented.) To the preceding add some gum benzoin, 
balsam of Peru, balsam of Tolu, oil of lavender, or the 
essence of musk or ambergris. The first two can only be 
employed for dark varnishes. 
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Spirit varnishes are chiefly applied to articles of the 
toilette, as work-boxes, card-cases, <&c., but are also suit- 
able for other articles, whether of paper, wood, linen, or 
metal, that require a brilliant and quick-rdrying varnish. 
They dry almost as soon as applied, and are usually hard 
enough to polish in twenty-four hours. They are, however, 
much less durable, and more liable to crack, than oil 
varnishes. 

Stopping-cut Varnish. — Syn, Petit vernis, Fr. — From 
lampblack, made into a paste with turpentine. Used by 
engravers. 

Tingry's Varnish. — See Mastic Varnish. 

Toy Varnish. — Similar to common spirit varnish, but 
using carefully rectified wood naphtha as the solvent. (See 
Lac and Spirit Varnishes.) 

Transfer Varnish. — Syn. Mordant varnish. — Prep, 
From mastic (in tears) and sandarach, of each 4 oz. ; rectified 
spirit, i^ pint; dissolve, and add of pure Canada balsam, 
^ pint. Used for transferring and fixing engravings or 
lithographs on wood, and for gilding, silvering, &g, (See 
Crystal Varnish.) 

Turpentine Varnish. — ^6^66 Mastic and Oak Varnishes. 

Universal Lacquer. — Prep, Bleached shell-lac, 60 
parts; Manilla copal (freshly powdered), 60 parts; gum 
mastic, 60 parts, are mixed with 1000 parts of alcohol (92 to 
95 per cent.) ; a small quantity of coarsely powdered glass is 
added, and the whole left to stand for eight to fourteen 
days, frequently shaking; i part of boracic acid is then 
added, and the mixture filtered. 

This lacquer is said to be equally good for paper, metal, 
wood, glass, <fec. It may be coloured with any aniline dye 
soluble in alcohol.* 



* " Chemist and Druggist/' Jan. 1885. 
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Wainscot Vamiflh. — See Oak Varnish. 

Waterproof Vamish. — Palmit»fce or oleate of alumina 
dissolved in petroleum, ether, or benzene. After the evapora- 
ticm of the solvent, an impermeable vamish is left.* (See 
oho Nim Oil, p. 33.) 

Wax Vamiflh. — Syn. Milk op wax, Emulsio cer2e 
8FIBITUO8A, L. — Frep. i. Take of white wax (pure), i lb. ; 
melt it with as gentle a heat as possible, add of warm 
rectified spirit, sp. gr. '830 (60 o.p.), i pint; mix perfectly, 
and pour the liquid out upon a cold porph3rry slab ; next 
grind it with a muller to a perfectly smooth paste, adding 
more spirit as required ; put the paste into a marble mortar, 
make an emulsion with water, 3^ pints, gradually added, 
and strain it through muslin. Used as a varnish for paint- 
ings; when dry, a hot iron is passed over it, or heat is 
otherwise evenly applied, so as to fuse it and render it 
transparent, after which, when quite cold, it is polished with 
a dean linen cloth. The most protective of all varnishes. 

2. Wax (pure), 5 oz. ; oil of turpentine, i quart ; dissolve. 
Used for furniture. 

White Vamish. — See Spirit Varnish 2, a and h, 

• Engl. Patent 4921, 1883. 



CHAPTEE XL 



TESTING BESINS. 



I. Mills' Bromine Absorption Process. — Messrs. Mills 
and Muter* have applied their bromine method (ses 
p. 251) to the examination of resins. The method of pro- 
cedure is as follows : — ^The finely powdered resin is placed 
overnight (together with the usual 50 c.c. of solvent) in 
the colorimetric bottles, and the next morning the bromine 
absorption is carried out. The following are some of the 
results : — 



Varnish Resins 





Absorp- 
tion. 


Remarks. 


Shellac, bleached 

Shellac 

Gum benzoin ... 

Amber 

Anime 

Gamboge 

Copal, reduced to 
§ by boiling... 

Copal 

Sandarac 

Dammar 

Elemi 


4*6i 

5*21 

38*90 
53-53 

60 '22 
71*56 

84-52 

89-93 
96*42 

117*94 
122*23 

124-33 


S.N. Chiefly insoluble. 

S.N. „ „ Jgiven off. 

S.N. Partly soluble. Some hydric bromide 

S.N. „ „ Ditto. 

S.N. „ „ Much hvdric bromide. 

S.N. Cliiefly „ Ditto. 

S.N. Partly „ Ditto. 
S.N. „ „ Ditto. 
S.N. ,, „ Very much ditto. 
S.N. Wholly „ Much ditto. 
S.N. „ „ Very much ditto. 
S N. Partly „ Much ditto. 


Mastic , ... 





* ** Journ. Soc. Chem. Ind." 1885, 97. 
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Tinctorial Resins, 



Xantborrhcea, New Hol- 
laod 

Xantborrhoea 

♦Calamus 

X. bastilis (grass-tree), 
Queensland 

Xantborrbc^a, Australia ... 

*C., Pnnjaub 

*C., Kew 

*Dracsna cinnabar!, So- 

cotra 

X. hastilis, Australia 

*C. draco, Bombay 

X. bastilis, Tasmania 

„ Sydney 

*C. draco, Kew 

^Sumatra 

*C. draco, Singapore 

*Calamu8, Menier & Co.... 

♦DutcbE. Indies 

^Sumatra 



Absorp- 
tiou. 



7-II 

8-33 
8-37 

9*11 
IO-3S 

10-45 
11-97 

13*81 
15-68 

22-01 
3074 

33*25 
55*24 

66-39 

73*8i 
74*58 
81-59 

84*87 



Bemarks. 



T.H. Sligbtly soluble. 
T.H. Insoluble. 
T.H. 



>f 



T.H. Partially soluble. 

T.H. Partially soluble. A little 

bydric bromide. 
T.H. Insoluble. 
T.IL 



T.H. 
T.H. 
T.H. 
T.H. 
T.N. 
T.H. 

T.H. 

T.H. 
T.H. 
T.H 
T.H. 



»t 
If 

n 



Insoluble. Partly bleacbed 

by bromine. 
Partly soluble. Partly 

bleacbed by bromine. 
Partly bleacbed. 

Insoluble ; bleached. 
Partly soluble. Partly 
bleacbed. 



In the above e2cperiments sometimes /3-naphthol was used 
for titrating back, more particularly — as in the case of the 
pale resins — ^when the bromine derivatives had but little 
tint. Sometimes the operation was finished with hyposul- 
phite and deci-normal iodine. All the results are means of 
at least three determinations. The letters S. and T. indi- 
cate that disulphide or tetrachloride was used respectively. 
The letters N. and H. indicate that the absorption was finally 
measured by j3-naphthol or hyposulphite. The names marked 
with an asterisk represent commercial varieties of dragon's- 
blood. 
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It will be seen that the extraordinarily low absorption of 
shellac gives it a unique position among resinous bodies^ 
and amber is distinctly below all other substances of its 
class. As a rule, but not invariably, the more soluble a 
gum resin, the greater is its bromine absorption. 

n. — ^Hirsoholm's Process.* 

I. Alcohol (95 per cent.).t 
ComjpUtdy SdtuhU. 



Benzoin 

Coniferons resins 
DragonVblood 




Mastic (Alexandnan and 

Bombay) 
Sandarac 


Copal 
Dammar 
Elemi 
Gramboge 


Incony^e 


ly Sdlvble. 
Shellac 

Mastic (common) 
Lac (Sonora) 




2. Ether. 


Coniferons resins 

Dragon's-blood 

Elemi 


Completdi 


/ Soluble. 
Mastic 
Sandarac 


Benzoin 

Copal 

Dammar 


Incomplete 


ly Soivhle. 
Shellac 
Gam1x)ge 
Lac (Sunora) 


3- 


Ethereal Solution. 


With addition of AlcolioL 


Copal (Brazilian) 
Dammar 


Clouded. 

Mastic (common) 
Lac (Sonora) 



* " Russ. Zeitschr. Pharm." xvi. i, 33, 65, 97 ; Watto' " Diet, of 
Chem." vol. viii, pt. ii. 3rd suppt. 1743. 

t This table is not extracted in full, but only so far as relates to tho 
resins usually employed in varnishes. 
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• 


Clear mixture. 


Bensoin 




Shellao 


Conifer renns 
Copal 

Dragon's-blood 
ElAmi 




Gamboge 

Mastic (Alexandrian and 

Bombay) 
Sandarao 




4. Obloroform. 




Completely sciutHe. 


Bensoin 
Conifer resins 
Copal (Brazilian) 
Dammar 




Dragon's-blood (not all 

varieties) 
Mastio 


Inoomji/My soluble^ or not at oM. 


Copal 

Dragon's-blood (Fteroearpw 

draco) 
Shellac 


Gamboge 
Sandarac 
Lac (Sonora) 



5. Alcoholic Solution. 

A. With addition of Lead Acetate, 
Precipitate does not dissolve, or ordy partiaMy^ on hoUing, 



Benzoin 
Conifer rosins 
Copal 

Dammar (certain East Indian 
samples) 



Dragon's-blood {Pterocarpiis 

draco) 
Shellac 

Mastic (Bombay) 
Sandarac 
Lac (Sonora) 



Precipitate disappears on heating. 

Dammar (certain East Indian I Mastic (common and Alexan- 
samples) I drian) 

No turbidity. 

Dammar I Elemi 

Dragon*s-bIood (some sorts) | Gamboge 

A A 
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R With addUian of Ferric Chloride. 

A turbidity or jpreeipitate wkieh disappears an heating and 

tUsscives in ether. 
Dammar (some Indian sorts) 

Precipitate does not disappear on heating, nor dissolve in ether. 
Copal I Lac (Sonora) 

No precipitate^ hut sdUttion coloured. 



(a) Blacky hrown, or greenish- 
hlaek. 
Gamboge 
Shellac 



(b) Darhfreen, 
Benzoin 
The other resins are colonred 
either greenish, or brownish, or 
I not at all. 



C. With addition of Aqueoae Armnonic^ 

Clear mixture. 
Conifer resins (some) Shellac 



Copal 

Dragon's-blood {Pterocarpus 
draco) 



Gamboge 
Sandarac 
Lac (Sonora) 

Turbid mixture. 
The other (varnish) resins 



6. Alcohol containing Hydroohlorio Acid. 

Coloured, 



(a) Blue to violet, 

Elemi 

(b) Yellow^ changing through 

red-brown to cherry-red. 
Benzoin 



(c) Yellow, 

Gamboge 

(d) Brown changing to various 

shades. 
The remaining (varnish) 
resins 



7. Concentrated Snlpliiirio Acid. 

Dissolves, 

I*. With cherry-red colour. | 2°. YeUow, 
Benzoin (Siam) | Gamboge 

3". BrowUf changing to various shades. 

Other resins 



TESTING RESINS, 

8. Sulphurio Aoid Solution. 

A. With addition of Alcohol, 
I*. CUar violet, l 2". Tw^id^ hrmon. 

Benzoin (Siam and Sumatra) | Other resins 

B. With addition of Walter* 
BesiM thrown down in flocks. 
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I*. Violet, 

Benzoin (Siam) 
2*. Dingy red-violet. 

Benzoin (Sumatra) 



3% YeUow, 
Gamboge 

4*. Brown, 

Other resini 



9. Chloroform Extract. 
With addition of Bromine Solution, 



Reain thrown down in flocks. 
Shellac 
Copal (Australian) 



2*. Brown colour — no flocks. 
Other resins 



Violet. 

Shellac 
Crimson, 

Lac (Sonora) 



10. Sodium Carbonate Solution. 

X, At Ordinary Teynperattcrea, 

3*. Yellowish^ or yeUow-red, 



Violet. 

Shellac 
Yellow. 

Benzoin 

Dragon's-blood 

Sandarac 



Dragon's-blood (JPterocar- 

pus draco) 
Gamboge 
4^ Yellowish^ hrotonishf or no 
coloration. 
Other resins 

"B, At Boiling Heat, 

3**. Yellowish^ brownishj or no 
coloration. 
Other resins 



C Witli addition of Acetic Acid at Ordinary Temperatures. 

1°. Flocks thrown down. 2°. Nothing^ or only turbidity. 

Conifer resins Other resins 

Gamboge 
Sandarac 



356 



OILS AND VARNISHES. 



II. Fetroleum Bther Bxtraot. 

A. 



I^ Dee^ yellow. 
Qamboge 



2**. YeiUfwish, or cdhurless. 
Other renns 



B, With addition of Iodine SoltUion. 



I^ Clear tnolet. 

Benzoin 

Dragon's-blood 

Shellao 
2*. Bed^mcHet-^cUarf becoming 
turbid. 

Copal 



Dammar (some samples) 
'Mastic 
Gamboge 
Sandarac 
3°. Brawn and turbid ndxturei^ 
Other resins 



C. Residue after Evaporation. 

(a) With addition of Sulphuric Acid. 

I*. Crinuon, I 2\ No coloration, \ 3**. YeUoWj or brown.. 

Benzoin (Siam) | Shellac I Other resins 

(b) With addition of Chloral Reagent. 

(I.e., an impure chloral hydrate obtained by saturating alcohol with 
chlorinei mixing the product with 4 yols. strong sulphuric acid, stirring 
up the solid mass which separates with one-third of its weight of water 
and distilling.) 



I*. YeUowishjOrgreenishjCliang' 
ing to red-violet. 
Conifer resins 
2*. Yellow. 



Gamboge 



3°. Green. 

Dammar 
4°. Greenish. 

Benzoin (Sumatra) 
5*. No coloration^ or faint., 

Other resins 
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COMPARISON OP FAHRENHEIT and CENTIGRADE 

THERMOMETERS. 

C X o 
To convert C. into F. temperatures - — ^ +32—F. 

i°F. -0-555° C. 



F. 


c. 


F. 


c. 


*. 


C. 


Degrees. 


Degrees. 


Degrees. 


Degrees. 


Degrees. 


Degrees. 


= 


- 1778 


70 : 


= 21*11 


145 - 


- 62*77 


5 


- 1500 


P 


23-88 


150 


f§'55 


10 


- 1222 


80 


2667 


155 


68*32 


15 


- 9-44 


85 


29*44 


160 


71*11 


20 


- 6-67 


90 


3222 


165 


73*88 


25 


- 3*88 


95 


34*99 


170 


7666 


30 


- i-ii 


100 


37*78 


^P 


79*43 


32 


O'OO 


105 . 


4055 


180 


82*22 


35 


1-67 


no 


43*33 


185 


84*99 


40 


4*44 


115 


46*10 


190 


8777 


45 


7-21 


120 


48*89 


195 


90*54 


50 


lO'OO 


125 


51*66 


200 


93*33 


55 


1277 


130 


54*44 


205 


96*10 


60 


15-56 


135. 


57*21 


210 


9888 


65 


i8*33 


140 


60*00 


212 


100*00 
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PEICES. 

The prices quoted in the following lists are examples of 
those actually obtained in Mincing Lane for articles sold 
in huOcfor cash : — 



OUs. 

Sealoil, pale 

Sperm oil, body 

Cod oil 

Cod-liver oil 

Whale oil, S. Sea, pale ... 
Olive oil : 
Florence 

II ••• 

Lucca 

Gallipoli, f.o.b 

Sublime 

Extra ditto 

Cream 

Cocoa-nut oil : 

Cochin 

Ceylon 

Palm oil : 

Fine Lagos 

Whjrdah 

Accra 

Palm-nut or copra oil 

Linseed oil 

Kape-seed oil : 

English refined 

Brown 

Lard oil, Enelish 

Tallow and oleine oil 

Cotton oil : 

Kefined 

Crude 

Bangoon engine oil 

Castor oil, in tins 

Colza oil 

Nut oil : 

French 

Gambia 

Sesame oil 

Neat's-foot oil 






per tun 
II 

per gall, 
per tun 

half-chest 
square box 

per gall. 

per tim 

»i 
11 
II 

per ton 
II 

I) 

II 
»> 
i» 
II 

II 
11 

91 
I* 

»l 
91 

per gall. 

per lb. 

per cwt. 



n 

>i 

per gall. 



£ 

51 

o 
19 



8. d. £ 
o o to 28 



o 
o 

3 
o 



o 8 

o 13 

o 4 

40 o 

59 o 

70 o 

80 o 



«. d. 



o 
o 
o 
o 

6 
o 
o 
o 
o 
o 
o 



29 ID O 

26 o o 



29 o o 

28 o o 

26 o o 

26 o o 

19 5 o 

22 15 O 
21 O O 

34 o o 
25 o o 

17 IS o 

15 15 o 
026 

003 

140 

I 12 O 

I 18 o 
I 14 o 

030 



60 

35 
o 

26 



o 
o 
o 
6 
o 



o 17 
o 14 
o 6 

53 o 
70 o 



o 
o 
o 
o 
o 

6 
6 
6 
o 
o 



82 o o 

34 o o 

32 o o 

34 o o 

34 o o 

33 o o 
30 10 o 
22 10 o 

27 15 o 

26 o o 

41 o o 

45 o o 

26 5 o 

21 10 o 

030 

004 

I 8 o 

220 

I 16 o 
036 
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Pbicbs — {^somJtirmed). 



OiU. 

Petrolenm oil : 

Pennsylyanian 

Water-white , 

Bussian ditto 

Petroleum : 

Spirit 

Kectified 

Coal oil, refined 

Lnbricating oil, English 

and foreign 

Paraffin : 

Scale 

Wax 

PY f* 

Australian beef 

Mutton 

Town 

Yellow candle 

Melted stuff 

Rough stuff 

Town fat 

Graves 

Good dregs 

Turpentine, American 
spirits 

Kosin, American 

Waxes, 
Bees': 

Jamaica 

East India 

Vegetable, Japan 

Spermaceti : 

Befined 

American ^. 

Hasential Oils, 

Almond 

Anise-seed : 

Star 

German, &c 

Bergamot 
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PuoBS— (eonfiiMMei). 



JSneniial 00$. 

Cijiipat 

Caraway 

CSMiia 

CSionamon 

Cinnamon-leaf 

Citronelle 

Clove 

Janiper 

Lavender : 

Exotic 

Mitcham 

Lemon 

liemon-graes 

Neroli 

Nutmeg 

Orange 

Otto of roses 

Patchonli 

Peppermint : 

iunerican 

H. G. Hotchkiss 

English 

German 

Japan 

Menthol crystals .. 

Rosemary 

Sassafras 

Spearmint 

Thyme 

Mace expressed 

Reaina, 

Anim^ : 

Fine washed 

Scraped 

Mixed 

Copal : 

Manilla ■, 

Angola, red 

Dammar, pale 

Dragon's blood 

Gamboge, pipe 

Mastic, picked 

Sandarac 

Shellac : 

Orange 



perbot. 
per lb. 

per OX. 

per lb. 
If 

•I 

peroz. 

per lb. 
per OK. 

}i 

per lb. 
}> 
}> 
»» 
it 
>> 
>) 

99 
99 

*> 

per oz. 



per cwt. 



If 

99 
}> 
}> 
l> 

per lb. 
per cwt. 



£ •. 

o 3 

5 

3 
I 

o 

o 

3 
I 

6 
o 

3 
o 

7 
o 

8 



o 
o 
o 
o 
o 
o 
o 

o 

2 

o 
o 
o 
o 
o 



o 13 

O I 
O 12 

17 

1 8 
o 8 
o 10 
o 17 

O 2 
O 2 
O 12 
O I 

o o 



o IS 

7 5 

3 10 

3 10 

10 10 

O I 

3 o 



d^ £ s, d, 

3 to o 3 4 

o IX 

o 4 



6 

2 
I 

i 

6 
o 
6 

iiV 
o 

8 

o 

o 

4 

o 
6 
o 
o 
o 
o 
6 
6 
o 

9 
2 



14 10 o 
II o o 

300 



o 
o 
o 
o 
o 
6 
o 



o 
o 
o 
o 
o 



3 
o 

o 

3 

2 



o 8 
2 10 
o 6 
o o 



o 10 

I 12 

2 

o 13 
o 19 

1 12 

o 14 
o 17 

2 O 
O 3 



3 IS 
7 12 

4 7 



12 

IS 
o 

S 



o 
o 

3 
S 



o 
o 
6 
2f 

2 

6 
o 

6 
o 
o 

2 



o 
o 
o 

o 
o 
6 
o 
o 
o 

9 



o 14 o 
026 



22 O O 
18 O O 
II O O 



O 

6 

6 
o 
o 

3 
o 



2 12 O 



480 



N 
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B€9in8, 

Shellac : 

Native and liver 


per cwt. 
}} 

per gall. 
}i 

»» 
}i 
}i 


£ 8. d. £ 8, d. 

2 12 to 3 12 

2 14 3 10 

3 10 460 

16 18 
12 14 
050 086 
070 080 
050 060 

086 090 
050 076 
II 12 
046 060 
056 — 


Garnet and bronze 

Button sort 


Vam\8he8. 

Bodjr 

Carriage 


Oak 

Crystal paper 

Fine paper 


^Spirit varnishes and French 

polish 

Gold size 


Black japan 

lininswick black 


Terebine 





QUANTITIES and VALUES op OILS IMPOBTED 

DUBING 1882, 1883, iJlD 18S4. 



OUs. 




Quantities. 


Values. 


1883. 


1883. 


1884. 


1883. 


1883. 


1884. 


Cocoa-nnt 

Olive 


owt. 

tuns. 

cwt. 

galls. 

tuns, 
cwt. 


136,087 

33,190 

801,545 

59, '35,384 

14,630 

15,934 

357,878 


310,874 

30,935 

743,5 '3 

70, '85,563 

10,513 

16,899 
350,138 


345,695 

17,301 

835,833 

53,808,436 

13,546 

17,535 
463,134 


£ 
314,336 

937.601 
1,320,817 

',704,753 
478,308 

536,862 
639,685 


£ 

365,7'6 
'.'93,797 
',304.385 
3.156,335 

365,855 

596,73' 
555,903 


£ 
398,488 

7'5,753 
',385,345 
',705,773 

384.509 

531,431 
559,973 


Palm 


Petroleaxn 

Seed Of all 
kinds 

Train, blub- 
ber & sperm 

Turpentine.... 
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THE PETROLEUM ACT, 1S79 (42 i 
Vict. Cap. 47). 

An Act to Continue and Amend the PetkoleiS 
Act, 1871. 

[ii(A Aiiguat 1879.] 
Be it enacted by the Queen's most Excellent 
Majesty, by and with the advice and consent of 
the Lords Spiritual and Temporal, and Commons, 
in this present Parliament iiesembled, and by 
authority of the same, as follows : 



i 



. title, 1. This Act may be citad ae the PetnJenm Aot, 

Son of ''"'"^ ^"^ ^'"'" ^^ tonslrucd hb one witii the Pelrolenra 

1S71, Slid together with that Act may he ciCod 
IS Vict, petmlenia Acts, 1S71 Bnd 1S79. 

,(]„„ 2. Whereas by tlie Potruleum Act, 1S71, it ia ouaetad that 

ii. the term " pelrolenm to nhieh this Act applies" means Eiicb 

Ji Vict, ^j j]|^ petroleum defined by that Act aa, when losled in 

manner aet forth in Schednle One to that Act, gives off an 

inflammable vapour at a temporatiire of less Ihnn ont hundred 

liegreea of Fahrsnheit'a thermometer, and it is eij^dient to 

niter the said test : Be it therefore enacted that— 

3S Vitl, In ibo Petroleum Act, 1871, the teim "petroleum lo which 

■' this Act applies" shall nieun such of iLe petroleum defined by 

section three of that Act as, when tested in manner set forth 

in Schednle One to this Act (eee p. 274), gives off an 

inllammahle vapour at a l«mperuturo of lens than s«venty- 

threo degrsBB of Fahrenhcit'a tlicrmDmeter. 

jSVIfil. Every reference in the I'etruloutu Act, 1871, to Schedule 

'' One to that Act shall he conatmed to refer to SchedolK Ooe lo 

this Ad. 
iHitlon 3' A model of the apparatiiB for testing petroleum, as 
t npja- described in Schedule One to this Act, ahall be deposited with 
the Board of Trade, and the Board of Trade Bhnll, on payment 
of Buch fee, not exceeding live shillings, aa they from tinie to 
lime pivHcribe, cause to be compared with such model and 
verified every appnialus cunetiiitited iu accordance with 
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Sdiedttle One to this Act which is sabmitted to them for the 
purpose, and if the same is found correct shall stamp the same 
with a mark approved of by the Board and notified in the 
London Gazette. 

An apparatus for testing petroleum purporting to be stamped 
with the said mark shall, until the contrary is proved, be 
deemed to have been verified by the Board of Trade. 

All fees under this section shall be paid into the Exchequer. 

4. The Petroleum Act, 1871, shall continue in force until Continaance 
otherwise directed by Parliament. Yj^^* * ^^ 

5. This Act shall come into operation on the thirty-first day Commence-* 
of December one thousand eight hundred and seventy-nine, ™0>it of Act. 
which day is in this Act referred to as the commencement of 

this Act. 

6. The Petroleum Act, 1871, shall be repealed after the Repeal of 
commencement of this Act to the extent in the third column ^ yj^J^ * 
of the Second Schedule to this Act mentioned. 10^. 

Provided that any sample of petroleum taken before the 
commencement of this Act shall be tested in manner set forth 
in Schedule One to the Petroleum Act, 187 1, and any offence 34 & 3^ Vict, 
committed before the commencement of this Act shall be pro- ** '®^* 
secuted, and any investigation, legal proceeding, or remedy in 
relation to such offence, or to any act done before the com- 
mencement of this Act, shall be instituted, carried on, and 
have effect as if the provisions of this Act, other than those 
continuing the Petroleum Act, 187 1, had not been passed. 0; 105. 



ADDENDA. 

Viscosity of Oils (p. 303). — New forms of apparatus for 
testing viscosity are described in '^ Joum. Soc. Chem. Ind." 
1886, by Mr. Bovebton Redwood (p. 121) and by Prof. 
Mills (p. 148). 

Maumene's Test (p. 233).-— When a drying oil, or fish 
oil, is to be examined, Mr. C. J. Ellis has proposed 
("Joum. Soc. Chem. Ind." 1886, p. 150) to dilute the 
sample, before addition of the acid, with a mineral oil the 
temperature reaction of which has been previously deter- 
mined, so as to moderate the action and lower the maxi- 
mum temperature attainable to below 60° or even 50° C. 
In this way, it is said, the test may be made quantitative. 
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iciD, arachidic, 4, 8 
behenic, 4, 8 
brassic, 5, 10 
butyric, 4, 5 
capric, 4, 6 
caproic, 4, 5 
caprylic, 4, 6 
cerotic, 4, 8 
cocinic, 4, 6, 62 
doeglic, 5, 10 
elaidic, 5, 10 
enicic, 5, 10 
glyceric, 3 
glycerinic, 3 
gynocardic, 62 
lauric, 4, 6 
linoleic, 5, 10 
rnargaiic, 4, 7 
nielibsic, 4, 8 
niyristic, 4, 7 
cenanthylic, 4, 5 
oleic, 5, 8 
palmitic, 4, 7 
pelargonic, 4, 6 
licinoleic, 5, 10 
stearic, 4, 7 
sulpholeic, 61 
umbel] ulic, 6 
valeric, 4, 5 



Acids, table o( 4, 5 
Appendix, 357 
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Bailey*s pendulum friction test, 302 
Balance, Westpbal's, 209 
Bell, constitution of butter fat, 12 
Bennett, cod-liver oil, 25 
Bitumen, liquid, 171 
Bleaching, purifying, and refining 
oils, 192 

almond oil, 193 

castor oil, 193 

cocoa«nut oil, 194 

fish oil, 195 

linseed oil, 193 

nut oil, 1 93 

olive oil, 193 

palm oil, 194, 196 

rape oil, 193 

tallow, 198 

vegetable oil, 196 
Bosch, 17 

Boulton, table of coal products, 167 
Bromine absorption — oils, 251 
resins, 350 

action on shale and petroleum 
products, 288 
Butter, 12 



368 

Butter, artificial, 17 

fat, 16 
Butterine, 17 
Butyrin, 11 



Garcel lamp, 314 
Chemical tests for fixed oils, quali- 
tative, 218 

quantitative, 236 
Ghemistiy of oils, 2 

fixed oils, 2 

mineral oils, 14 

volatile oils, 13 
Coal products, table of, 167 
CohesioQ figures, 216, 259 
Colour tests, 218 

Comparison of Russian and Ameri- 
can petroleum, 179 
Cost of lights comparative, 313, 314 



Destructive distillation, definite 
character of, 170 

Diflerence between petroleum and 
shale products, 184 

Distilled oils, 13 

Driers, 42 

Drying oils, 35, 36 

Drying properties, methods of test- 
ing, 214 

Dynamite, 4 

E 

El^opteke, 13 
Elaulin, 10 

test, 234 
Empyreumatic oils, 120 
Enfleui-age, 64 
Erdol, 171 
Essences, 63 
Essential oils, 13, 64 
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Essential oils, classification, 70 

preparation, 64 

properties, 69 
'rectification, 63 

uses, 71 
Ethereal oils, 13 

salt, 2 
Bxport of seed oils, 362 



Falke's tests for purity of mineral 

lubricating oils, 307 
'' Fire '' test, American, 280 
Fish oils, 16, 31 
Fixed oils, i, 2 

animal oils, 16 

vegetable oils, 34 
** Flashing " point of petroleum^ 
determining, 274 

in tropical climates, 279 
Fluidity of oils, Bailey's apparatus- 

for, 306 
Fluorescence of mineral oils, 281 
Free acid, determination of, 236 
Fusel oil, 119 

G 

Glyceric trinitrate, 3 
Glycerides, 11 

artificial, 1 1 
Glycerin, 3, 11 

H 

Henderson retorts, 158 

Hiibrs iodine absorption process, 

248 
Hydrocarbon oils, 153 



Illuminating equivalents of differ- 
ent light-givers, 313 
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Imports of oil, 361 

Jnsect oils, 33 

Jodine absorption process, Hiibl's, 

248 

K 
Kjeselgiiur, 3 

Koettstofrer*s saponificcation or satu- 
ration equivalents, 346 



Lacquer, 343 

Lamps, management of petroleum, 

189 
Lard, 19 

Light standards, 315 
Lubricating oils, characters of effi- 
cient, 292 
Falke's tests for, 307 

M 
M-ANAOEMENT of potroloum lamps, 

189 

Medicated oils, 124 

Melting points, methods of taking, 

211 
Mills* bromine absorption process, 

251, 350 
Mineral oils, 153 

Mixed oils, 1 30 

N 

^EPT-GIL, 185 

Nitroglycerin, 3 

J^itrous anhydride and nitrous acid, 

action of, on oleic acid, lo 
Xobel's dynamite, 4 
Non-drying oils, 36, 45 



Oils — Animal, 16, 23 
ambergris, 31 
ant-grease, 33 



Oils — Animal : 
bank, 28 
bone-fat, 22 
castoreum, 24 
civet, 24 
cochineal fat, 33 
cod-liver, 24 
crocodile, 22 
Dippel's, 23 

grey amber, 31 
hartshorn, 23 
Houlican, 31 
lard, 19 
Malabar, 31 
manatee, 31 
Menhaden, 2S 
neat's-foot, 19 
nerve, 19 
niin, 33 
Oolachan, 31 
porpoise, 31 
seal, 29 

brown or dark, 29 

pale, 29 

refined, 29 
shark, 30 

liver, 30 
sod, 31 
sperm, 30 
Straits, 28 
tallow, 22 
trotter, 19 
whale, 30 
Oils — Emjyyreumatic, 120 
aloes, 120 
amber, 121 

oxydatcd, 121 
animal, 121 
birch, 122 
boxwood, 122 
brick, 122 
cade, 122 

B B 
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Oils — Empyreumatic: 

guaiacuin, 123 

hurtshoru, 123 

paper, 123 

rag, 123 

fioot, 123 

tar, 123 

tobacco, 123 

wax, 123 
QWfi— Essentia'^ 64 

allspice, 89 

almond, bitter, 80 
factitious, 84 

amber, 104 

angelica, 92 

aniseed, 92 

badian, 80 

bay, 115 

berry, 115 
leaves, 115 

bergamot, 72 

birch, 104 
biicliu, 103 
cajeput or cajnput, 75 
camphor, 78 
cananga, 71 
caraway, 93 
cascarilla, 113 
CMRsiii, 113 
cedar, 105 

wood, 105 
cedrat, 72 
celery-seed, 93 
chamomile, 95 
cherry-laurel, 84 
cinnamon, 113 

China, 113 
citron, 72 
clovc!», 75 
copaiba, 88 
coriand(!r, 94 
cubebs, 116 
cumin 94 



Oils — Essential : 
dill, 93 
ergot, 117 
eucalyptus, ^'} 
fennel, 94 
galbanum, 95 
gale, 115 
gaultheria, 103 
geranium, 79 
ginger-grass, 79 
goosefoot, 104 
grass, 119 
green mint, lOZ 
hop, 117 
hyssop, 97 
ilang-ilang, 71 
jasmin, 96 
jessamine, 96 
juniper, 105 
laurel, 84 
lavender, 97 
lemons, 73 
limes, 73 
lovagc, 95 
maijoram, 98 
mignonette, Go 
mint, loi 
mugwort, 96 
myrrh, 89 
ncroli, 73 
nutmeg, 116 
olibanum, 88 
orange, 74 

berries, 7.;. 
leaf, 74 
ilowcrs, 73 
origanum, 98 
partridge-berry, i 
patchouly, loi 
pennyroyal, 102 
pepper, 116 
peppermint, 99 
pimento, 89 
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Oils — Essential : 

rose, 85 

rosemary, lor 

rue, 103 

sandal- wood, 117 

sassafras, 115 

savine, 106 

spearmint, 10 1 

spike, 98 

epikenaixl, 79 

spring grass, 119 

star-anise, 80 

sweet marjoram, 98 

thyme, 102 

turpentine, 106 

vanillin, artidcial, 77 

wintergreen, 102 

wormwood, 96 
Oils — Fatty or Fixed, 16 
Oils — Medicated, 124 

adder's tongue, 124 

ant, 124 

balsam apple, 124 

belladonna, 124 

cantliarides, 125 

capsicum, 125 

chamomile, 125 

colocynth, 125 

earlhworm, 125 

elder flower, 125 
leaves, 125 

fenugreek, 126 

foxglove, 126 

garden nightshade, 126 

garlic, 126 

green, 126 

hemlock, 126 

henbane, 126 

iodized, 127 

juniper, 127 

lily, 127 

melilot, 127 

mucilage, 127 



Oil J — Jledicated : 
mudar, 127 
opium, 127 
ozonized, 128 
pellitory, 128 
pepper, black, izZ 
poison oak, 128 
rhubarb, 128 
rose, 128 
rue, 128 

St. John's wort^ IC9 
scammony, 129 
stramonium, 129 
tobacco, 129 
tooth wort, 129 
\«^ormwood, 129 
Oils — Mineral, 153 
albertite, 181 
Alsace, 175 
American, 174 
apyroetic, 182 
Belmoutine, 182 
Californian, 176 
Canadian, 176 
caoutchouc, 166 
cazeline, 183 
coal naphtha, 165 
colzarine, 183 
dead oil, 165 
Egyptian, 175 
Enniskillen, 176 
illuminating, 175 
kerosene, 175 
ligroin, 175 
Mecca, 176 
naphtha, 171, 172 
Ohio, 176 
peat, 164 

Pennsylvanian, 176 
petroleum, 171, 172 
benzine, 174 
ether, 174 



372 



INDEX, 



Oils — Mineral : 

photogen, 163 

piimarj, 203 

rln'goline, 174 

rock oil, 171 

EussiaD, 177 

solar, 163 

tar, 171 
Oils — 3Jixcd, 130 

acoustic, 120 

black, 130 

British, 130 

camphorated, 130 

rarron, 131 

Chabert*8, 131 

Exeter, 131 

furniture, 131 

mahogany, 131 

Marshall's, 132 

Uiixed, 132 

Newmarket, 132 

nine, 132 

petrc, 133 

phosphorated, 133 

quitter, 134 

Radley's, 134 

Sheldrake's', 134 

spike, 135 

Stanford's, 135 

siilpliurated, 134 

three, 135 

turpentine, 135 
acoustic, 135 
sulphurated, 135 

Ward's, 136 

Wedell's, 136 

white, 132 

worm (canine), 135 
Oils — Perfumery, 156 

ambergris, 139 

benzoin, 139 

hair, 139 

macassar, 140 



Oils — Perfumery : 

marrow, 140 

musk, 141 

and ambergris, 141 

styrax, 141 

vanilla, 141 
Oils — Vegetable, 34, 63 

almond, 45 

arachis, 51 

bay, 47 

beech, 47 
nut, 36 

behen, 47 

belladonna, 36 

ben, 47 

benne, 50 
seed, 48 

Brazil-nut, 48 

brown, 60 

butter of bay, 47 

cacao, 48 

castor, 37 

chaiilmoogra, 62 

cocoa-nut, 48 

butter, 48 

colza, 50 

cotton- seed, 39 

cress-seed, 40 

croton, 49 

cyperus-grass, 36 

daphne, 36 

deadly nightshade, 35 

dilo, 40 

gingelly, 50 

gold of pleasure, 40 

gorgon, 53 

gourd-seed, 35 

grape seed, 40 
stone, 40 

ground-nut, 51 

hazel-nut, 36 

hemp, 41 
seed, 41 
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Oils — Vegetable : 

henbane-seed, 36 
lionestj, 35 
horee-chestnut, 51 
huile tournante, 62 
infernal regions, 53 
laurel, 47 
linseed, 41 

boiled, 42 
Lnkrabo, 62 
jnadi, 35 
mustard, 51 
nut, 45 

nutmeg (expressed), 52 
olive, 52 

droppings, 59 
palm, 59 

butter, 59 

kernel, 60 

nut, 60 
pnrsley, 36 
pinty, 60 

dammar, 60 

tallow, 60 
plum-kernel, 36 
poppy, 44 
rape, 50, 60 
Scotch-fir seed, 35 
salnd, 52 
sesnme, 50, 61 
silvei-fir cones, 35 
spindle-tree, 35 
spruce -fur, 35 
Kpnrge, 36 
sunflower, 44 
sweet, 52 
Tamanu, 40 
teel or til, 50, 61 
tobacco-seed, 45 
Turkey red, 61 
virgin, 52 
walnut, 45 
watchmaker's, dz 



Oils — Vegetable i 

weld-seed, 35 

wine-seed, 40 
Oleic acid, determination, 242 

preparation and purification, 
9, 10 
Olein, II 

action of nitrous acid on, 10 
Oleomargarine, 17 
Oleometer, 208 
Ozokerit, 185 

testing, 291 



Palmitic acid, determination of, 

245 
Palmitin, 11 

I^araffin scale, determination of oil 

in, 286 

ParaflBns, 14 

Perfumery oils, 136 

I'etroleum Act, 1879, 364 

and shale products, 184 

as an illuminant, cost of, 313 

as fuel, 180 

jelly, 186 

storage of, 189 

Photometers, 311 

Preparation of varnishes, 331 

volatile oils, 64 

by absorption, 67 

distillation, 64 

enfleurage, 67 

expresbion, 68 

maceration, 68 

solvents, 68 

Prices of oils, tallows, waxes, resins, 

and varnishes, 358 

Pioduction of oil shalo during last 

five years, 363 

Purification of oils, 192 
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Quantities and values of oils im- 
ported, 361 
of exports of seed oils, 362 

R 

Recovering rancid castor oil, 197 

rancid oils and fats, 196 
Rectification of essential oib, 68 
defining oils, 192 

petroleum, 201 

wax, 199 
Keicliert's process for butter, 256 
Itesin or rosin oil, 322 

purifying, 205 
Hesins, 318 

amber, 318 

and varnishes, 316 

anime, 321 

annotta, 326 

asphaltum, 330 

benjamin, 321 

benzoin, 321 

colopliony, 322 

copal, 323 

dammar, 324 

dragon's-blood, 32S 

elemi, 324 

gamboge, 328 

lac, 325 

mastic, 326 

mumia, 330 

saffron, 329 

sandaracli, 326 

testing, 350 

Mills* process, 350 
Hirscholm's process, 352 

turmeric, 329 
Russian petroleum industry, 177 

S 
Saponification test, 240 
Scottish mineral oil trade, 168 



Seed oils, exports of, 362 
Solubility of oils in acetic acid, 1235 
Sources of oils, 14 
Specific gravities of oils, 2, 208 
Spectroscopic classification of oils, 

215 
Spermaceti, 144 

Spontaneous cumbustion test, 235 
Standards of light, 315 
Stapfer oil tester, 295 
Stearic acid, determination of, 2.^5 
Stearin, 11 
Stearoptenc, 13 
Steinijl, 171 



T 

Table of acetic series of fatty 

acids, 4 
acrylic series, 5 
action of iodine pentabromide, 

262, 263 
bromine absorptions, 252, 255, 

350 
by shale and petroleum 
products, 291 
coal products, 167 
co-efiicients of friction, &c., of 

lubricants, 301 
colour reactions, Chateau's, 221 
essential oils, 264-267 
Gliissner's, 233 
Penot's, 231 
comparison of Russian and 
American lubricating 
pils, 309 
Russian and American 
petroleum, 179 
corrosive action of oils on cop- 
per and iron, 239 
densities of fatty acids, 21 1 
differences of petroleum and 
shale products, 184 
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Table of drying oils, 35 
eucalyptus oils, 91 
exports of seed oils, 362 . 
hydrocarbons from Menhaden 

oil, 29 
imports of oils, 361 
iodine absorptions, 249 
melting points of fatty acids — 
Arclibiitt's, 213 
Bach's, 56 
Bensemann^s, 215 
melting and solidifying points 
of mixtures of stearic and 
palmitic acids, 245 
non-diying oils, 36 
output of oil hhalo, 363 

of Eussian petroleum, 

physical properties of fixed 
oils, 219 

prices of oils, &c., 358 

results by Stapfcr's oil tester, 
296, 298 

riso of temperature with sul- 
pluiric acid (Manmend), 233 

solubility of salicylic acid in 
essential oils, 270 

sp. gr. and optical propertica 
of essential oils, 271 

sp. gr. of paraffins, 184 

specific viscosities, 305 
'J'.aljow, 20 

bleaching of, 21 

Chinese, 147 
Terpenes, 13 
Testing bees' -wax, 149 

essential o'ls, 256 

fatty oils, 209 

illuminating efficiency, 310 

lubricating qualities, 292 

mineral oils, 272 

ozokcrit, 291 

resins, ^50 



Thermometers, comparison of Fah- 
renheit and Centigrade, 356 

Thurston's friction test apparatus, 
299 

Trinitroglycerin, 3 



Varnish, amber, 335 
balloon, 336, 340 
Bessemer's, 336 
bituminous, 337 
black, 336 

^<ij, 337 
bookbinder's, 338 

Brunswick black, 337 

cabinet-maker's, 338 

caoutchouc, 340 

carriage, 338 

Chinese, 338 

copal, 338 

japanner's, 339 

crystal, 340 

drying, 340 

Dutch, 340 

etching, 340 

flexible, 340 

furniture, 340 

gilder's, 341 

glass, 341 

gun-barrel, 341 

hair, 341 

india-rubber, 340, 341 

Italian, 341 

Japan, 342 

label, 342 

lac, 342 

aqueous, 342 
coloured, 342 

lacquer, 343 

mahogany, 343 

J»ap, 343 
mastic* y^^ 
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Varnish, mordant, .348 
oak, 344 
oil, 344 
painter's, 344 
patent-leather, 345 
photographic, 345 
picture, 343, 346 
resist, 347 
sealing-wax, 347 
spirit, 347 

brown hard, 347 

scented, 347 

soft brilliant, 347 

white hard, 347 
stopping out, 348 
Tingry*8, 343 

toy, 348 

transfer, 348 

turpentine, 343, 344, 348 

universal, 348 

wainscot, 344 

waterproof, 348 

wax, 348 

white, 347, 349 
Varnishes, 316, 331 

application of, 334 

formulae for, 335 

preparation of, 331 
Vaseline, 186 
Viscosity, tests for, 303 

Lamansky's mctliod of testing, 
303. 



Viscosity, pendulum method of test- 
ing (Bailey's), 302 
Townson & Mercer's (Sacker's) 
apparatus, 306 



W 

Waxes, 142 

animal, 142 
artificial, 147 
bees', 142, 149 
Carnauba, 145 
Chinese, 146 

vegetable tallow, 147 
factitious, 147 
fossil, 147 
Japan, 145 ^ 
mineral, 147 
modelling, 147 
myrica, 147 
palm, 147 
pela, 146 
sealing, 148 
spermaceti, 144 
sugar-cane, 147 
vegetable, 145 
white, 143 



Young's parafGn process, 154 
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